
April 23, 2010 

TRADITION INVESTMENTS, LLC 
15857 Bear Mountain Boulevard 

Bakersfield, CA 93311 

VIA Email to: Gluckman.Matthew@epa.gov 
Hard copy by Certified Mail 
Electronic Information Via. UPS Next Day Air 

U.S. Environmental Protection Agency 
Attention: Matt Gluckman 
NPDES Programs Branch 
Water Division, WN-16J 
77 West Jackson Blvd. 
Chicago, IL 60604 

Re: Response to Supplemental Information Request Made Pursuant to Section 308 of the Clean 
Water Act; Traditions South Dairy, Nora, Illinois. Docket No. V-W-10-308-16 

Dear Mr. Gluckman: 

On behalf of Tradition Investments, LLC ("Tradition"), the following is provided in response to 
USEPA's Supplemental Information Request ("Requests") regarding the above-referenced site. These 
responses will be timely supplemented if additional responsive information is discovered. 

PRELIMINARY STATEMENT AND GENERAL OBJECTIONS 

The following people were consulted in preparing answers to this information request: 

Terry L. Feldmann, PE * 
James L. Evans, PE * 
Jason E. Olmstead, PE* 
c/o Maurer-Stutz, Inc. 
7615 North Harker Drive 
Peoria, IL 61615 
(309) 693-7615 



Exemption (b )(6) 

15857 Bear Mountain Blvd. 
Bakersfield, CA 93311 
Exemption (b)(6) 

* Denotes NRCS certified technical services providers for CNMPs and other conservation practices. 

General Objections 

Tradition objects to the Requests to the extent that they seek information or documents protected 
by the attorney-client privilege or the attorney work-product doctrine or are otherwise privileged and 
confidential and qualify for an exemption from disclosure. Tradition further objects to the Requests to 
the extent they seek information from sites or locations other than the Dairy or are vague, ambiguous, 
overbroad or require conjecture or presume the discharge of pollutants to surface or groundwater. To 
the extent responses to the Requests require estimates, Tradition has made a good-faith estimate based 
on the information and scientific methodology available to it. The facility at issue is the Traditions 
South Dairy facility located at 12521 East Mahoney Road, Warren, Illinois. Tradition objects to the 
Requests to the extent they seek information that is not within Tradition's care, custody or control or 
involve a site or location other than the Tradition South Dairy site. 

Tradition has made a reasonable effort to locate documents responsive to the Requests. 
Response items or documents have been labeled for each question requested ( e.g. , Q9 for supplemental 
information request question 9). Some of the information relating to the SPAW modeling is being 
supplied electronically only on a diskette as the number of pages is enormous. 

Tradition makes these responses subject to, and without waiving, any and all rights, defenses or 
privileges applicable or potentially applicable thereto. Without waiver of any of the foregoing reserved 
rights, privileges or defenses, and subject to the general objections above, Tradition hereby responds as 
follows: 

A. INFORMATION REQUEST 

Manure and Wastewater Storage Capacity 

1. Please provide the capacity (volume) and Expected volume of manure and 
process wastewater to be delivered to the following: 

• The two reception tanks associated with the manure transfer system 
• The reception tank associated with the solid/liquid separation facilities 
• The lift stations 
• The digester 

Response: 



The above mentioned components are part of the facilities manure transfer or 
treatment systems and are not accounted for or relied on for the storage of manure 
and process wastewater. The function of these systems is listed below: 

• Lift stations P18 and P19 receive process wastewater from the foot baths 
located in the holding pen, P7. The combined capacity is 3140 cubic feet. 
These two tanks are planned to be connected to reception tank P28 with a 
gravity flow pvc pipe. Each footbath will typically contain 12 cubic feet. We 
estimate that P18 and P19 will hold the volume of 250 footbath emptying 
events. 

• Reception tank P28 receives manure and process wastewater from the parlor 
and holding pen. The tank is designed with two pump systems, one that is 
used to "pump" flush the holding pen and a second to transfer manure and 
process wastewater to the west 24" diameter gravity flow flume pipe. In case 
of a power or pump failure the tank P28 has a 15" diameter emergency 
overflow pipe that connects to the west 24" diameter flume pipe. The volume 
of P28 is approximately 2880 cubic feet. The volume of waste received by 
P28 is approximately 36,000 gallon per day as shown in our AWM (Animal 
Waste Management) calculations (wastewater produced sheet) previously 
provided. 

• Reception tank P27 receives manure and process wastewater from the barns 
through the two 24" diameter PVC flume pipes (east and west sides of the 
facility) and from reception tank P28. The tank is designed with two 
submersible pumps that will be used to pump flush the east and west 24" 
diameter flume pipes. A dry well located in the west end of the reception tank 
house four positive displacement pump system that will be used to pump all 
of the manure and process wastewater to the digester. In case of power or 
pump failure P28 has a 24" diameter PVC emergency overflow pipe that is 
designed to gravity flow to earthen holding pond P14. The volume of P28 is 
approximately 45,000 cubic feet. We estimate that P27 will receive 
approximately 16,924 cubic feet per day on average as shown on our AWM 
calculations (Facility Volumes sheet) as it receives essentially everything 
except the runoff volume. 

• Reception tank P25 receives manure and process wastewater from the 
solid/liquid separation system which processes the digested effluent from 
P23. The tank is designed with a pump and PVC forcemain pipe system that 
transfers the effluent to holding pond P14. In case of power or pump failure 
the tank also has an 8" diameter emergency overflow pipe to transfer to 
earthen holding pond P14. The volume of P25 is approximately 9128 cubic 
feet. We estimate that P25 will receive approximately 16, 142 cubic feet per 
day on average as shown on our AWM calculations (Facility Volumes sheet) 
as it receives essentially everything except the runoff volume and 
bedding/solids removed volumes. 



• See additional plans included with this response for P23, concrete methane 
Digester. Digester P23 receives manure and process wastewater from 
reception tank P27 that we estimate to be 16,924 cubic feet per day. The 
digester is designed with a submersible pump and PVC forcemain system 
that will be used to transfer effluent from the digester to the solid/liquid 
separation system in P25. In case of power or pump failure the tank also has 
an 8" diameter PVC emergency gravity flow pipe designed to transfer effluent 
by to earthen holding pond P14. 

2. Please clarify whether and how the runoff volume for the 25-year, 24-hour storm 
is accounted for in the animal waste management (AWM) model results for 
holding pond 3 (P17). 

Response: 
The calculated runoff volume for the 25-year, 24-hour storm can be found on the bottom 
half of the runoff calculations sheet of the AWM (113,647 cubic feet). This runoff 
volume can also be found on the bottom of the Holding Pond 3 design sheet, P17 page 
oftheAWM. 

3. Please clarify the existence and function of the "Covered Stack Pad 2, PS." If 
used for storage of manure, verify that no runoff or leachate is expected from the 
area or specify how runoff and/or leachate will be managed. 

Response: 
The waste storage area "Covered Stack Pad 2, P5" is the bedpack area located inside 
of barn P5. The bedpack area is under roof, protected from precipitation and storm 
events. Any leachate from the bedpack area will be collected with the scrape alleys 
within the barn and transferred to the 24" diameter PVC, gravity flow flume pipe system. 

4. Please clarify the amount of wastewater and manure that will be generated and 
the ultimate use or disposal for each. If the annual volume or mass planned for 
use or disposal is less than the anticipated volume or mass generated, explain 
the storage and management planned for the manure and wastewater not used or 
disposed of. 

Response: 
The amount of wastewater and manure generated equals the amount to be used or 
sold. Most of the volume or mass generated will be land applied. A portion of the 
separated solids will be sold for bedding or otherwise transferred offsite. The 
solids/bedding to be sold or otherwise transferred offsite is estimated to be 3300 
Tons/year. A relatively small amount is destroyed by digester P23 to produce methane. 
We estimate that about 240,000 cubic feet of volatile solids per year are destroyed in 
the digester. The manure and process wastewater generated to be land applied to 
application fields are as follows: 

o Liquid: 54 million gallons/year 



o Solid: 1100 tons/year 

The following nutrients are estimated to be transferred offsite annually with the sale of 
bedding/solids: 24,000 lb of nitrogen, 41,000 lbs of P205 and 17,000 lb of K20. 

The manure and process wastewater nutrients generated to be land applied to 
application fields after storage and application losses are as follows: 

o Liquid: 
• Total N = 957,000 lb/yr 
• Total P205 = 700,000 lb/yr 
• Total K20 = 875,000 lb/yr 

o Solid: 
• Total N = 11,000 lb/yr 
• Total P205 = 3300 lb/yr 
• Total K20 = 6600 lb/yr 

Soil Plant Air Water (SPAW) Pond Hydrology 

5. Please provide an electronic version of the SPAW Annual Budget output report 
for the pond hydrology model scenarios provided in the August 2009 Response. 

Response: 
Electronic files for the annual and daily output reports can be found on the CD, and 
called TSO Ponds Annual Out and TSO Ponds Out. The daily output file, TSO Ponds 
Out is several hundred pages. 

Also included on the CD, is the project Folder TSO Ponds. If loaded in the SPAW 
database and if the "Concrete Silage Pad" field project is also loaded in the SPAW 
database, the pond model can be opened and a simulation performed (if necessary) 
and any report can then be viewed. For the purposes of checking the SPAW model 
inputs on the pond model, paper printed "screen shots" populated for TSO Ponds model 
are attached with this response. 

6. Please provide an electronic version of the SPAW Input Data File report for the 
pond hydrology model scenarios provided in the August 2009 Response. 
Describe how the pond depth-area inputs are used to accurately reflect the 
cumulative capacity of the three holding ponds. 

Response: 
Electronic files for TSO Ponds model are included on the above referenced CD. 

The depth-area table populated in the TSO Ponds model reflects the total surface area 
of the three ponds at any given elevation/stage. Planned bottom elevations of the three 
ponds are different. An area was included for the elevation that represented the lowest 
point for each pond. The emergency spillway elevation for all three ponds is 990.8. 



The lowest elevation in the lowest pond is 970.0. Cross over pipes are at elevation 
988.3 and connect P14 to both P17 and P16. The top of berm is not lower than 991.3 
for all ponds. 

The attached Table, Stage vs Storage for TSO Ponds P 16, 17 and 14, shows the 
lowest elevation of each pond, area for each pond at each elevation and total area at 
each elevation. 

Ponds P16 and P17 can fill at the same time. Pond P14 is for primary settling of solids, 
and may be full to the cross over pipes most of the time. The most conservative 
scenario for pond storage would be to exclude P14 from volumes available for storage. 
TSO Ponds was re-simulated with the depth area table changed to eliminate area(s) in 
P14. That scenario is included in the CD as the project TSO Ponds w/o P14. Also, 
attached, is a graph of pond elevations for the years 1980 to 1999. This graph 
corresponds to one page of the output provided in the 2009 response. Note that the 
difference in maximum pond elevations is not significantly changed from TSO Ponds -
both maximums appear to be about elevation 987, or 3.8 feet below the spillways. 

Land Application 

7. The planned frequency for emptying or dewatering of manure and process 
wastewater containment, storage and treatment structures is unclear based on a 
comparison of the information provided in Tradition South's August 2009 
response, the NMP, and the Operation and Maintenance Plan. Please clarify the 
planned frequency tor emptying or dewatering the holding ponds. 

Response: 
Liquid effluent applications from containments P14, P16, and P17 are planned to be 
emptied at least once every 12 months. Most liquid applications are planned for 
September through November. However, applications during other months of the year 
will be allowed if soil and weather conditions are appropriate. 

Solid manure applications are planned at least once every 6 months. Most solid 
manure applications will occur in the fall and spring. However applications will occur at 
other time of the year if weather and soil conditions are appropriate. 

8. Please provide location data for each planned land application site (i.e. latitude 
and longitude for the comers of each field). 

Response: 
The soil survey maps for each field show the locations (i.e. latitude and longitude). 
While many of the maps were provided previously, all of the fields can be found on the 
attached CD. 



9. Please clarify the following with respect to any silage leachate that was applied 
by Traditions South: 

• Dates of application (including year) 
• Weather conditions and soil conditions (i.e., saturated, snow-covered or 

frozen) for the dates of land application 
• Field(s) used tor land application 
• Crop(s) grown in the fields used tor land application 
• Nutrient content of the material that was applied. 

Response: 
See attached page showing the above information for applications of leachate and 
runoff applied. The source and nutrient content is assumed to be about the same for all 
of the material applied. The nutrient content is as follows: Ammonia N = 97.6 ppm, 
Phosphate = 160 mg/I, Potassium = 275 mg/I. 

SPAW Field Hydrology 

10. Please provide information on the physical characteristics entered tor the 
modeled soil types (Osco, Muscatine. Sable) utilized in the August 2009 
Response. For each soil layer provide depth; percent sand, clay, organic matter. 
gravel; bulk density; and hydrologic group. 

Response: 
Included in the CD, in the Soils folder, are data files for each soil used in the field 
projects in the initial SPAW Hydrology modeling, as well as for two additional soils 
(Greenbush and Rozetta) which were modeled for this response. Also, find attached 
screen shots of the soil data screens for each soil modeled which contain the requested 
characteristics. Also attached find a file for "Building Roof" which is an example file 
contained in SPAW and which was used to simulate an impermeable surface - concrete 
silage pad. 

11. Please clarify whether and how the three modeled soils utilized in the August 
2009 response adequately represent the range of soil types that exist in the 
planned land application areas, particularly for those fields that are not 
dominated by one of the three modeled soils. 

Response: 
Subsequent to EPA's request for additional information, a more extensive evaluation of 
soils in fields owned or controlled by Tradition Family Farms was conducted. See the 
attached Table Tradition Dairy - Soils. This table lists all soils found on the 18 tracts 
(40 fields) owned or controlled by Tradition Family Farms. 

Note that Osco and Muscatine acreages are > 60% of all the acres in the 18 tracts. 
Osco and Muscatine are also the dominant soils on 11 of the tracts. However, since 
Greenbush and Rozetta are dominant on 6 tracts, they were also modeled for this 
response. The only tract not dominated by one of these 4 soils is a 6.7 acre tract (1 



field) that is 40% Dubuque soil type, which is a Hydrologic Group B soil and very similar 
to the other 4 silt loam soils modeled. 

The 4 soils modeled for this response (Osco, Muscatine, Greenbush and Rozetta) 
comprise > 75% of the acreage in the 18 tracts owned or controlled by Tradition Dairy. 

12. Please provide model results for planned crop rotations, or describe whether and 
how the modeled crops or rotations utilized in the August 2009 response are 
representative of the actual planned rotations. 

Response: 
The nutrient management plan for Tradition South Dairy proposes to utilize effluent from 
ponds in the fall, on acres that will be planted to corn, or on pasture/hayland. Corn 
ground will either be in a corn - corn rotation or a corn - soybean rotation. The model 
results submitted are for application in October or May. Because there may be 
occasions when the producer will choose to utilize effluent on soybeans, application 
was modeled on corn, soybeans and pasture/hayland. 

The initial comparison between a no irrigation condition and the application of 0.67 
inches of effluent in the fall were made for Osco soils and for corn, soybeans and 
pasture/hayland. Though only slightly greater, the increase in runoff (average annual) 
was greatest (0.06 inch for corn vs. 0.05 inch for soybeans) for application on corn. 
Initial modeling on other soil types was only for fall application on corn. 

13. Please provide model results tor corn silage, or describe whether and how the 
modeled corn crop utilized in the August 2009 response is representative of 
rotations that include corn silage. 

Response: 
The original SPAW database does not provide a specific file for corn silage. Crop 
growth and canopy for both silage and corn grain are the same. Both are row crops and 
fields in corn, with minimum tillage would be considered in good hydrologic condition, so 
the runoff curve number generated by SPAW would be the same. The data set used for 
corn was "Example Corn - Corn Belt", and is contained in the "Crops" folder in the CD. 

14. Please provide model results showing the expected runoff and infiltration for the 
maximum planned application rates tor each field to be used for land application. 

Response: 
Attached find Summary(s) of Annual Values for Osco soil type with corn, soybeans and 
pasture and for 0.67 inches of irrigation in one day in October to November or in May. 
The other three soils are only modeled for corn, but do include both fall and spring 
application scenarios. 

Also attached find the table "Tradition South Dairy- SPAW Field Results". 



The application of 0.67 inches of effluent in one day is equivalent to approximately 
18,000 gallons per acre. This rate exceeds any recommended rate in the nutrient 
management plan for Tradition South Dairy. A more usual rate would be less than 
9,000 gallons per day, or 0.33 inches of effluent. 

The original hydrology (Fields) has been modified to specify application on days when 
no rainfall occurs, as per Best Management Practice recommendations. 

The table "Tradition South Dairy - SPAW Field Results" shows that the maximum 
increase in average annual runoff from the application of 0.33 inches of effluent, in the 
fall, on corn is 0.04 inches. The maximum increase in average annual runoff would be 
from application of 0.67 inches of effluent to soybeans in the spring, and is 0.11 inches. 
However, the application of effluent to soybeans in the spring, at that rate, is not 
recommended in the nutrient management plan. 

Application of effluent by injection (drag hose or tanker) would preclude runoff of 
effluent. 

The CD includes Project files (Fields) for all crops and soils and irrigation dates and 
rates shown in the table "Tradition South Dairy- SPAW Field Results". Those project 
files can be opened in SPAW and reports can be viewed/printed. 

Hydrologic Connection 

15. For at least one borehole location within the footprint of each of the two larger 
holding ponds (P16 and Pl7), please provide data on the thickness of the natural 
clay liner in the overburden, and whether the underlying bedrock is shale or 
fractured limestone. 

Response: 
See previously submitted documents including boring logs and Construction Plans 
Sheet C3 "Grading Plan" for boring locations. Borings S10 and S13 are located within 
holding pond P14. Borings S14, S15 and S16 are located within holding pond P16. 
Borings S9 and S18 are located within holding Pond P17. Additionally, the following 
borings are located near the exterior of the holding ponds S7, SB, S11, S12, S17, S17A 
and S17B (note 17, 17A and 178 were performed at essentially the same location). 
The bedrock found at the Tradition South facility is a dolomite limestone. 

16. For each of the Holding Ponds (Pl4, P16, Pl7), please provide Soil Water 
Characteristic Curves for the liner and native clay materials based on grain size, 
density, moisture content of the materials. Please also provide hydraulic 
conductivity (saturated and unsaturated) and porosity estimates for the liner and 
native clay materials. 

Response: 



Please refer to the boring logs with tests previously submitted including uses visual 
classifications, unconfined compressive strength, SPT-N blows per foot, water content 
(moisture), dry unit weight (density), atterberg limits (liquid and plastic limit, plasticity 
index). Borings S10 and S13 are located within holding pond P14. Borings S14, S15 
and S16 are located within holding pond P16. Borings S9 and S18 are located within 
holding Pond P17. Additionally, the following borings are located near the exterior of 
the holding ponds S7, SB, S11, S12, S17, S17A and S17B (note 17, 17A and 178 were 
performed at essentially the same location). Also see the following additional data 
attached to this response: Standard Proctor Moisture-Density Curves with Atterberg 
Limits and Constant Head Permeability Tests for remolded bulk soil samples and 
(Terracon report numbers 07075126.0001, 07075126.0002); Triaxial Shear Test reports 
by Terracon's H. C. Nutting Company which includes atterberg limits, water content, dry 
density, saturation and void ratio; Terracon report 07082013.0002 showing moisture
density Standard Proctor curve and Coefficient of Permeability on a remolded sample; 
Terracon report 07082013.0009 showing coefficient of permeability on three different in
situ soil samples via. thin walled Shelby tubes; Terracon report 07082013.0011 shows 
Atterberg limits for soil samples from P17, Terracon report 07082013.00063 shows 
Atterberg limits and a Moisture-Densisty Standard Proctor Curve for soils used for 
compacting the clay liner in holding pond P14; Terracon report 07082013.00065 shows 
a Moisture-Densisty Standard Proctor Curve for soils used for compacting the clay liner 
in holding pond P14; Terracon report 07082013.00072 shows Atterberg limits and a 
Moisture-Densisty Standard Proctor Curve for soils used for compacting the clay liner in 
holding pond P14; Terracon report 07082013.00078 shows Atterberg limits and a 
Moisture-Densisty Standard Proctor Curve for soils used for compacting the clay liner in 
holding pond P14; Terracon report 07082013.00079 shows Atterberg limits and a 
Moisture-Densisty Standard Proctor Curve for soils used for compacting the clay liner in 
holding pond P14; Whitney & Associates reported tests for Atterberg limits, standard 
proctor, grain size distribution and remolded permeability test on clay liner candidate 
material from the bottom of holding pond P17, three permeability tests taken on the 
compacted clay liner of holding pond P14 with thin walled Shelby tubes. We have no 
porosity tests and do not understand what is intended by your question on porosity 
estimates. We believe that for the intent of your question that hydraulic conductivity 
tests are essentially the same as the coefficient of permeability tests that we have 
provided. 

17.Please clarify the operation and maintenance procedures that will be used to 
prevent leakage from all wastewater containment. Storage, and treatment 
structures, including holding ponds, reception tanks, lift stations, and the 
digester. 

Response: 
See "IL DNR-OWR Operation and Maintenance Plan" previously provided. This plan 
will be followed for all of the holding ponds including the clay liner on the interior slopes 
and the pond bottoms. The "Tradition South Dairy Operation and Management Plan" 
previously provided will also be followed for details list of maintenance and inspection 
procedures. All containments, treatment and storage structures will be maintained to 



prevent leakage. Weekly inspections are to be provided. Each of the holding ponds 
have six (6) ramps with pads to be used during pumping and agitation to protect the 
compacted clay liner (see construction plans previously provided). Please see revised 
Tradition South Dairy Operation and Management Plan. 

18.Please identify any land application site to be used by Traditions South that is 
known to include karst topography. For each such site, please model the field 
hydrology to estimate deep drainage responses for actual soil types and planned 
crops and application rates tor the site. 

Response: 
There is no known karst topography within the land application areas planned to be 
used by Traditions South. 



I certify under the penalty of law that I have examined and am familiar with the 
information submitted in responding to this information request for production of documents. 
Based on my review of all relevant documents and inquiring of those individuals immediately 
responsible for providing all relevant information and documents, I believe that the information 
submitted is true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment. 

Date: t./ · 2 ?:, ,/0 

cc: , Tradition Investments, LLC Exemption (b)(6) 

Terry L. Feldmann, Maurer-Stutz, Inc. 
Bruce Yurdin, IL EPA 
Donald Manning, McGreevy Williams 
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(COUPLER END FLUSH 
TD OUTSIDE VALU 

PIT SECTION 

I I 
LJ 

15'-0' 

SLOPE FLOOR DDv/N 12' TO.-e:;.::::_ _____ _ 
TVO CENTER POINTS FOR 

8'-0' 

00 
OPEN 

OJ 
r 

i:; 

::,, 
r 

ii:] 

6' SCH 80 PVC SER ARA TOR 
OVERFLOV PIPE COUPLER 
<COUPLER END FLUSH 
TO OUTStDE v/ALU CTYPJ 

6' SCH 80 PVC SERARATOR 
FEED PIPE COUPLER 
(COUPLER END FLUSH 
TO OUTStDE \/ALU 

27'-0' 

OPEN 

PROPRIETARY PROPERTY 
OF GHD, [NC, 

fltle 
HEAVY SEDIMENT REMOVAL 

<OFFSET 4', SEE PG. l> PIT SECTION Conpany 

TRADIHON SOUTH DA[RY 

GHD, Inc. 
ro.wn Y DgDiriensions 

FIT 1113/09 
Pooe 

3 
Chilton, 'wI 
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~ ®- 1-----PARTITION w'ALL I 
J: 

I 
E 

I I 
= l 

~ i 

I I SLUDGE PIT (!') r 
~~ 

~ I INNER I/ALL CHAMBER T'.10 ~ cb 
F 

I l 

~~ ~ c 

I 
l 

I ~ 0 

'""'-0' 1nn•-o.o I nn~-t1 1 

E!TLUENT P n 

JI 
I 

'-------------

0 
CONTRACT ION/CONTROL JO!NT (IIITHOUT DOIIE ~ I r I J " ®---

l 

- ~ I ~I. CHAMBER DIVIDER I/ALL ~ @ ~I.~ ~ 
; 

«-
r-"' ~I;; -@ L f-© lj 

p 
~ S:. S:, 

~ 
IA 

,,_,. '"' ~8 zc 
I 0 0 I 4'-0' -

>='J:i 
~,, 

~ u::> 

::,J; 
~v -,:V 

lrF 
<><,-

1$ I b© ~I~ ao r 8~ I r u, 

SLUDGE Pif 1' 

~ 
INNER \/ALL CHAMBER ONE <3) © ~ ~ @:> ,<.~ J.'.::.O.:... ,___ 

/ 
" ~ 

J 
; 
~ ~X1 I 

~ 

I 
r 

f..-----PARTIT ION II ALL 

®- ACID 
CHAMBER , ...,~ I-, ,_ j 

® 
<@ i!NG ~~ / ( <@ ~ 'JALL EDGE 

IIALL EDGE (INSIDE> 
EDGE <OUTSIDE) 

FOUNDATION PLAN ~ 
SIB\ICI!IE:.&I ~DIE~ NOrEJ R/F IN 'w'ALLS ¢, ~~SIMILAR, CCNI\ECrIQNS DIFFER .IV 
A. MATERIAL STRENGTHS 

l, POURED-IN-PLACE CONCRETE, F'c, ........ 4000 PSI @ 28 DAYS, TYPE 2 -CONCRETE TEST DATA CDPrED TO GHD, ~ 
2, GROUT FOR P.C. PLANKS KEYED JOINTS TO BE 5000 PSI GROUT, FULL LENGTH OF PLANK, ONCE THE CONCRETE IS PROPERLY CURED, 6' OF BACKFILL CAN BE PLACED ARDUND THE TANK PRIOR TO 
3. REINFORCING STEEL .. ,, .... , ... ASTM A615, GRADE 60 PRECAST TOP BEfNG PER~NENTL '( FASTENED, AVOID BACKFILL CONTAINING LARGE ROCKS, HARD OR FROZEN SDrL 
4. ALLO'.IABLE SOIL BEARING PRESSURE, ....... 2000 PSF LUMPS, DR CONSTRUCTION DEBRIS, 
5. PLANK LOADS .... SUPERIMPOSED DL=3 PSF, SUPERIMPOSED LL=G8 PSF (SNO'JJ 

B. FOUNDATIONS E:AA.TMl="ILL SMALL :BE': PLACED IN 10-INCl-i LIFTS, PA.IDA. Ta COMPACTION. llACK~ILL AROUND STRUCTURE'.: GRADUALLY 

!. ACTUAL SOIL BEARING CONDIT!ONS SHALL BE CONFIRMED PRIOR TO CONSTRUCTION, TEST RESULTS COPIED TO AND UNIFORMLY AROUND tt..L SIDES OF THE STRUCTLRE, COMPACT SOIL TD NOT LESS THAN 85Y. OF HAXIti..lH DRY 

GHO, 
DENSITY ACCORDING TO ASTM D 698, STANDARD PROCTER TEST, 

2, PROVIDE SUFFICIENT TEMPORARY PROTECTION TO PREVENT ALL EXPOSED SUBGRADE FROM FREEZING. DO NOT 
ADJACENT TD STRUCTURE 

PLACE CONCRETE DR BACKFILL OVER FROZEN SOIL, 
3. KEEP ACCUMULATED RAIN \r/ATER AND SURFACE RUNOFF A'wAY FROM BEARING STRATUM. DO NOT ALLOw' 'w'ATER 

DO NOT OPERATE HEAVY COMPACTION EQUIPMENT WITHIN 6' or THE STRUCTURES, 

TO STANO IN THE EXCAVATION AND SOFTEN THE SOILS AT OR BELO\/ BEARING LEVEL DD NOT OPERATE COMPACTION EQUIPMENT EQUIPMENT, IN EXCESS OF 15,000 LBS., BETIJEEN 6' AND 2' OF THE 
4. BASE SLAB MUST BEAR ON G' OF COMPACTED GRAVEL OVER UNDISTURBED VIRGIN SOIL. STRUCTURES, EARTHFILL SHALL BE PLACED IN 8-If'CH LIFTS <PRIOR TO COMPACTION), COMPACT IN A MANNER 
5, ALL BACKFILL MATERIAL SHALL BE CLEAN NATIVE FILL1 BACKFILL HE!GHT1 l4'-10' MINIMUM, 15'-IO' MAXIMUM. ADEQUATE TO PREVENT DAMAGE AND ALLOY THE STRUCTURE TD GRADUALLY AND UNIFORMLY ASSUME THE BACKFILL 

C, CONCRETE REINFORCING STEEL LOADS, 
I. CONCRETE COVER FOR REINFORCING STEEL SHALL BE AS f"OLLO\/S< 

2' CLEAR FROM ALL INSIDE AND OUTSIDE FACES COMPACTION SHALL BE ACCOMPLISHED BY MEANS OF MANUALLY DIRECTED PO\./ER TAMPERS OR PLATE VIBRATORS 

3• CLEARANCE FOR FOOTINGS \oilTHIN 2' OF STRUCTURES, EARTHFILL SHALL BE PLACED IN -4-INCH LIFTS <PRIOR TO COMPACTION), CONPACT IN 

2. ALL :BENT AND STRAIGHT REINFORCING BARS SHALL BE 60 GRADE STEEL, ALL STEEL SIZES ARE fMPERIAL 
A MANNER ADEQUATE TO PREVENT DAMAGE TO THE STRUCTURE ANO ALLO\J THE STRUCTURE TO GRADUALLY AND 

SIZES. HORIZONTAL BAR LAPPING SHALL BE AS FDLLDVS1 #4-20', #5-25 .. , #6-29', EXCEPT IN THE FLOOR 
UNIFDRML Y ASSUME THE BACKFILL LOADS. 

w'HERE THE #4 BAR LAP IS 16'. tiB.!l!lllii 
3. PROVIDE CORNERS TD MATCH ALL HORIZONTAL BARS IJ!TH A 24' LAP. ADD ADDITIONAL HORIZONTAL CORNER THE TANK SITE SHALL BE GRADED TO PROVIDE DRAINAGE AIJAY FROM THE TANK AT A MINIMUM OF 11. SLOPE. PROPRIETARY PROPERTY BARS AT THE TOP OF ALL './ALL rNTERSECT!DNS SO THAT THE TOP 2' HAS CORNER BARS EVERY 6'. 

D. VINYL IJATER STOP TO BE GREENSTREAK 705, 732, OR EQUAL IJITH ALL JOINTS WELDED, aEfllAillllj OF GHD, [NC. 
E. EXPAND[NG SEALANT SHALL BEa HYDROTILE (GREENSTREAKl, ULTRA SEAL MC-c005T <ADEKAJ, S!KA SWELL (S!KA), DAY TO DAY OPERATION IF HEAVY EQUIPMENT IS P!.IJHIBITED \r/lTHIN 6' OF PERMANENT STRUCTURE VALLS, 

LEAKMASTER (C. I. KASCD, OR SIJELLSEAL <OE NEEF CDNCHEMl. Tl'tl~ 
F. FENCE TO BE CONSTRUCTED 6' FROM OUTSIDE WALL PERIMETER TO PREVENT TRUCK, TRACTOR, AND COIJ TRAFFIC, TRADIT!DN SOUTH DAIRY 

CONSTRUCTION NOTE1 -PRECAST PLANK CONSTRUCTION PLANS SHALL BE 
l ...... ,,..a.ny "'-wn Y DgOll"lenslons 

REV!E'JED BY GHD PRIOR TO ACCEPTANCE, GHD, Inc. .. 
CDtiCRE:IE: C! IRrnG 

THE AGE OF STRIPPED CONCRETE DR SLABS SHALL BE AT LEAST 7 DAYS BEFORE ANY LOAD <INCLUDING BACKFILL) Lcx:atlOn FIT 1/13/09 

rs APPLIED OTHER THAN THE 'JE!GHT OF THE IIALL, FORMS, SCAFFOLDS FOR SUCCEEDING LIFTS DR LIGHT Chilton, 'vi[ pprov9d By !Po~ 
EQUIPMENT. 



10" GROUTED PRECAST PLANK, (GROUTED 
BY P.C. INSTALLER) UNDERSPRAYED 'w'ITH 

BITUMASTIC COATING AND OVERLA YED 
'w'ITH SPRAYED-ON 4' SEALER/INSULATION 

<NO CDA TING OVER PITS) 

SEE DETAIL 

GRADE MAX 

GRADE MIN 

4" FOAM INSULATION STARTING 
2'-8" FROM TOP OF PRECAST 
AND EXTENDING TD FDDTDNG 

CALL EXT. \./ALLS) 

4" DRAIN TILE 'w'ITH 
CRUSHED ROCK COVER, 

DRAIN TD DAYLIGHT AT 
N'w' CORNER 

6' VINYL 'w'ATERSTOP REQUIRED 
AT ALL EXTERIOR 'w' ALL JOINTS, 

FLOOR JOINTS, THE ENTIRE EXTERIOR 
'w' ALL -TO-FLOOR JOINT, AND ALONG 
THE TOP OF THE CHAMBER DIVIDER 

'w'ALL 

CLR 

"' C) 

I 

SPRAYED-ON 4" SEALER/INSULATION 
TO COVER TOP OF BIOGAS 
CHAMBER AND EXTEND DO'w'N 'w'ALL 
2'-8" FROM TOP OF PRECAST 

5000 PSI GROUTED JOINT BY P.C. 
INSTALLER. GROUT AFTER TRANSVERSE 
JOINTS ARE CAST- IN PLACE. CTYPJ 

0000 0 0 0 0 

4000 PSI CONCRETE & R/F 
BY \./ALL CONTRACTOR 

K6. CONT. 

'w'ATERSTDP 

12' x 16' CONC. 'w' ALL 'w' I 
#6 @ 11" O.C. VERTICAL OUTSIDE FACE 
#8 @ 12' O.C. VERTICAL INSIDE FACE 
#4 @ 16" O.C. HORIZONTAL EACH FACE 

BLOCKOUT BY P.C. SUPPLIER 

00 
l) ~4 HAIRPIN 

l-6·-1 

C ~I 
1·-6- I 

~4 DOWELS ~ 24' r HORZ., 24 VERT. ( 

I 2 
I 
I 

------REPEAT THIS ]ETA[L 
EVERY 36' O.C. ALONG 
VALLS VHERE SHOVN 

BLOCKDUT BY P.C. SUPPLIER 

VOID DAM BY P.C. SUPPUER [TYPJ 

CLR @ DETAILS 

tJ5 DO'v/ELS 
(MATCH VERT. R/F) 
34' VERT. & 10" HDRZ. 

J[ 
10 10 

(4) #5's, CONT. 

OUTER NON-LOAD BEARING 
CN/S 146'-8" LONG \v'ALLS EXCEPT 

5" CDNC. SLAB 'vi/ 
"' G'. #4 @ 18" O.C. 
C\J _J EACH 'w' A Y 

u 

\JALLS <v 
BY PITS) 

PROPRIETARY PROPERTY 
OF GHD, INC. 

T!tlv TRADITION SOUTH DAIRY 
a,p11.ny 

ro.wn 1 DgDlf"lenslons 
GHD, Inc. 

Lcca.tbn FIT l/13/09 
,oe 

5 
Chili:on, ',/I 



10' GROUTED PRECAST PLANK, <GROUTED 
BY P.C. INSTALLER) UNDERSPRAYED \,IITH 

BITUMASTIC COATING AND OVERLAYED 
VITH SPRAYED-ON 4' SEALER/INSULATION 

(NO CDA TING OVER PITS) 

SEE DETAIL B --

GRADE MAX 

GRADE MIN 

4' FOAM INSULATION STARTING 
2'-8' FROM TOP OF PRECAST 
AND EXTENDING TD FDOTONG 

(ALL EXT. \.I ALLS) 

4" DRAIN TILE VITH 
CRUSHED ROCK COVER, 
DRAIN TO DAYLIGHT AT 

N\.I CORNER 

6' VINYL \./ATERSTOP REQUIRED 
AT ALL EXTERIOR \.IALL JOINTS, 

FLOOR JOINTS, THE ENTIRE EXTERIOR 
\-/ALL-TO-FLOOR .JOINT, AND ALONG 
THE TOP OF THE CHAMBER DIVIDER 

\.I ALL 

"' 0 
I 

SPRAYED-ON 4" SEALER/INSULATION 
TO COVER TOP OF BIDGAS 
CHAMBER AND EXTEND DO_\,/N \.IALL 
2'-8' FROM TOP OF PRECAST 

BLDCKOUT EY P.C. SUPPLIER 

4000 PS[ CONCRETE L R/F 
BY \/ALL CCNTRACTDR 

12" x 16' CONC. \./ ALL \.I I 
#6 @ 11" O.C. VERTICAL OUTSIDE FACE 
#8 @ 12' O.C. VERTICAL INSIDE FACE 
#4 @ 16' O.C. HORIZONTAL EACH FACE 

i6 CONT, 

\,IATERSTOP 

VOID DAM BY P.C. 
SUPPLIER 18' CNTD 
P,C, varn AT CONCT, 
ONLY 4• CNTD varo 
\/HERE ND CDNCT. 

1 2·-0· 

K4 DD\IELS e 24' 0.C. r 
B' HDRZ., 24 VERT. 241 

2" 

@ DETAILS 

CLR 

#5 DO\.IELS 
(MATCH VERT. R/F) 
34' VERT. & 10" HORZ. 

4) #5's, CONT. 

OUTER LOAD 
CE/w 304' 

(}<'. 

"' _J 
C'LJ u 

5' CONC. SLAB \,I I 
#4 @ 18" o.c. 

EACH \.IAY 

BEARING w ALLS <s) 
LONG VALLS) 

PROPRIETARY PROPERTY 
OF GHD, INC. 

THW TRADITION SOUTH DAIRY 
Co,p1ny 

GHD, Inc. 

Chilton, 'w'I 



SPRAYED-ON 4' SEALER/[NSULATION 
TD COVER TOP OF BrDGAS 

CHAMBER AND EXTEND DO\./N \./ALL 
2'-8" rROM TOP OF PRECAST 

ETYPJ 

SEE DETAIL 

(3) #5' s, CONT. 

2' 
CLR 

2" 
CLR 

BLOCKOUT BY P.C. 
SUPPLIER (TYPJ 

4000 PSI CONCRETE !. R/F 
BY WALL CONTRACTOR 

© 

12" x 16' CDNC. \./ALL \.// 
#4 @ 12" O.C. VERTICAL 
#4 @ 16" O.C. HORIZONTAL 

EACH FACE 

#4 DO'wELS @ 12" O.C. 
(MATCH VERT. R/F) 

34" VERT is. 8" HORZ._ .I 

J 
Q:'. 

' _J 
(\J u 

8 
t 

8 

INNER CHAMBER wALL<0) 

<D 415 x 3'-0' LG. 
e 48' o.c. VO ID DAM BY P.C. 

SUPPLIER !B' INTO 
P.C. VOID AT CONC. 
DNL Y 4' INTO VOID 
'w'HERE NO CONC. CTYPJ 

t,4 DOI/ELS @ c4' 0.C. 
8' HORZ., 24 VERT. 

241 

DETAILS 

4'x4' SPRAY FOAM 
COVING ALONG THE 

TOP OF CHAMBER 
DIVIDER VALL 

(3) #5's, CONT. 

2' 
CLR 

6" VINYL 'w ATER STOP REQUIRED 
AT ALL EXTERIOR 'w ALL JOINTS, 
FLOOR JOINTS, THE ENTIRE EXTERIOR 
'w ALL -TO-FLOOR JOINT, AND ALONG 
THE TOP OF THE CHAMBER DIVIDER 
\./ALL 

SEE DETAIL C 

~ 12" x 16' CDNC. 'w ALL 'w I 
/ #6 @ 11" O.C. VERTICAL 

2" 
CLR 

#4 @ 16' O,C, HORIZONTAL 
EACH FACE 

#5 DO'wELS @ 11" O.C. 
<MATCH VERT. R/F) 
34" VERT, & 10' HORj. 

34 

' Cl:'. (\j _J 

u 10 

0:'.1 <:, _J '::: 
(Y) u O 

3'-0' ~ 

Cl:'. 
• _J 
(\J u 

[ 
10 

@) CHAMBER DIVIDER \JALL ~ 
PROPRIETARY PROPERTY 
OF GHD, [NC. 

"''" TRADITION SOUTH DAIRY 

GHD, Inc. 
ra..n y DgOIMensJons 

FIT 1/13/09 
ppl"(JV <101.! 

7 Chilton, \./I 



10" GROUTED PRECAST PLANK, (GROUTED 
BY P.C. INSTALLER) UNDERSPRAYED 'v/ITH 

BITUMASTIC COATING AND DVERLA YED 
'v/ITH SPRAYED-ON 4' SEALER/INSULATION 

(ND CDA TING OVER PITS) 

10' GROUTED PRECAST PLANK 

SEE DETAIL B 
PG. 6 

SPRAYED-ON 4• SEALER/INSULATION 
2'-8" FROM TOP OF PRECAST 

GRADE MAX 

GRADE MIN 

4" FOAM INSULATION STARTING 
2'-8• FROM TOP OF PRECAST 
AND EXTENDING TD FODTDNG 

<ALL EXT. 'vi ALLS) 

SEE DETAIL E~ 
PG. ll 

l2' x l6' CONC. VALL '.// 
ij6 @ ll' O,C, VERTICAL OUTSWE FACE 
ij8 @ 12' O.C. VERTlCAL INSIDE FACE 
~4 @ 16' O.C. HORIZONTAL EACH FACE 

8'-0" 

2' 

CLR 2· 

CLR 
#5 DD'v/ELS 
(MATCH VERT. R/F) 
34" VERT. & 10" HDRZ. 

jt 
lO 10 

SPRAYED-ON 4' SEALER/INSULATION 
TD COVER TOP OF BIDGAS 
CHAMBER AND EXTEND DO'v/N 'v/ALL 
2'-8" FROM TOP OF PRECAST 

5000 PSI GROUTED JOINT BY P.C. 
INSTALLER. GROUT AFTER TRANSVERSE 
JOINTS ARE CAST-IN PLACE. [TYPJ 

4'x 4' SPRAY FOAM COVING ON BIOGAS 
SIDE OF \./ ALL. ALSO SPRAY COVING ON 
ON TOP 2' OF VERTICAL JOINTS VHERE 
THE SLUDGE AND EFFLUENT PIT \./ALLS 
MEET THE CHAMBER VALLS. 

12· x 16' CONC. 'vi ALL 'vi I 
#6 @ 11' D.C. VERT. PIT SIDE 
#6 @ 118 D.C. VERT. CHAMBER SIDE 
if4 @ 16' O.C. HORIZONTAL EACH FACE 

#5 DD'v/ELS @ 11" O.C. 
(MATCH VERT. R/F) 

34" VERT. & 10' HOR:. 

34 

' Ct 
cud 10 

l 
10 

5' CDNC. SLAB 'vi I 
#4 @ 19• O.C. 
EACH 'v/AY 

6' VINYL 'v/ATERSTOP REQUIRED 
AT ALL EXTERIOR 'vi ALL JOINTS, 

FLOOR JOINTS, THE ENTIRE EXTERIOR 
'v/ALL-TO-FLOOR JOINT, AND ALONG 
THE TOP OF THE CHAMBER DIVIDER 

'vi ALL 

4'-0" 

~~~~:j 11 
3'-0" ~ 

PROPRIETARY PROPERTY 
OF GHD, INC. PIT SECTION TRADITION SOUTH DAIRY 

GHD, [nc. 

Chil-ton, 'w'I 



(1) #6, CONT. LOOSE PRECAST 

GRADE MAX 

GRADE MIN 

4' DRAIN TILE 'v/ITHJ 
CRUSHED ROCK COVER, 

DRAIN TO DAYLIGHT AT 
N'v/ CORNER 

12' x 16' CDNC. \./ ALL \./ I 
#4 @ 16" O.C. VERTICAL 
#4 @ 9" O.C. HORIZONTAL 

EACH FACE 

#4 DO'v/ELS @ 16' O.C. 
(MATCH VERT. R/F) 

"' C) 
34: :ERT & 8' HD] [· 

I 

(lJd 8 8 

Q'. 

' _J (") u 

C 4) #5' s, CONT. 

EB PIT wALL~ 
9 SLUDGE PIT ONLY V 

SEE DETAIL F 
PG. 11 

(6) lt4 HORZ. CONT. 

12" x 2'-2" CDNC. \./ALL \.// ~ 
CSEE DETAIL 1/2) 

#4 @ 18' o.c. 
EACH 'v/AY 

(FLOOR) 

(3) #5, CONT. 

2" 

2" I 
CLR 

CLR 

10" x 15' -6" CONC. 'vi ALL 'vi I 
#5 @ 12' O.C. VERTICAL 
#4 @ 18' O.C. HORIZONTAL 

EACH FACE (STAGGERED) 

#5 DO\./ELS @ 12" D.C. 
CMATCH VERT. R/F) 
34' VERT. ~ 18" HDRZ]: 

(CROSSED) 
34 

34 

(\J 5 18 
u 18 

Q:'. 

' _J 
(1J u 

@) PARTITION \v'ALLS<§) 

#3 TIES @ 12' O.C. 

#6 CONT, 

PROPRIETARY PROPERTY 
OF GHD, INC, 

TRADITION SOUTH DAIRY 

GHD, Inc. 

Chi I ton, \./I 



12' x 15'-6' CONC. 'w'ALL 'w'/ 
#4 @ 16' O.C. VERTICAL 

#4 @ 9' D.C. HDRIZDNT AL 
EACH FACE 

J 134 

J L #4 DO'w'ELS @ 16' D.C. 
8 8 (MATCH VERT. R/F) 

34' VERT. & 8' HDRZ. 

5' CDNC. SLAB 'w' I 
#4 @ 18' D.C. 

EACH 'w'A Y 

(3) #5's, CONT. 

2' 
CLR 

8'-0" 

' (\j 

(3) #5's, 

12'-0' 

SLUDGE PIT 

12H x 16' CDNC. \./ALL \./ I 
#4 @ 12' O.C. VERTICAL 
#4 @ 16' O.C. HORIZONTAL 

EACH FACE 

#4 DD\./ELS @ 12' D.C. 
(MATCH VERT. R/F) 

34' VERT. & 8' HDRZj 

34 

' Cl:'. (\J ..J 
u 8 

Cl:'. 
..J 

C\Ju 

SECTION 

[ 
8 

PROPRlETARY PROPERTY 
OF GHD, INC. 

TRADITION SOUTH DAIRY 
Ccrpo,ny 

GHO, lnc. 

Chilton, \./I 



BLOCKOUT BY P,C, SUPPLIER! 
4000 PSI CONCRETE ~ R/F 

BY WALL CONTRACTOR 

<D #G, CONT. 

VOID DAM BY P.C. 
SUPPUER 18' INTO 
P,C, VOID AT CONCT, 
ONLY 4' INTO VOID 
VHERE ND CONC. 

10' GROUTED PLANK 

LOOSE PLANK 

VOID DAM BY P.C. 
SUPPUER 18' INTO 
P .C. VOID AT CON CT. 
ONLY 4' INTO VOID 
\/HERE NO CONCT. 

48' o.c. 

c_~~I __ 
I 2'-0' 

tt4 DOVE LS @ 24 • O.C. r-6-
8' HORZ,, 24 VERT, 241 

® DETAILS 

4000 PSI CONCRETE & R/F 
BY VALL CONTRACTOR 

BLDCKOUT BY P.C. SUPPUER 

lO' GROUTED PLANK 

tt4 HAIRPIN 36' O.C. 
[---9.'._j 

~-~I 
2·-4· I 

#4 DOWELS <! 1:4' 

/-----t-----,--,":-r7,,;L,,----,-,-8" HORZ,, 24 VER\( 

<TOP 
VIE\/) 

© 

-------REPEAT THIS DETAIL 
EVERY 36' O.C. ALONG 
\/ALLS \/HERE SHD\JN 

VOID DAM BY P.C. SUPPLJER [TYPJ 

DETAILS 

LOOSE PLANK 
4000 PSI CONCRETE t. R/F 

BY \JALL CONTRACTOR 

(l) #4 HAIRPIN 36' O.C. 
[__K_j 

C~I I 1·-2· I 

#4 DOI/ELS @ 24' 

D E T A r8'CR; 24 VER\( 

JOINT SEALANT TO FILL EXPOSED~ ( SURFACES [TYPl 

STOP REBAR 2" FROM JOINT 
CTYPJ 

2' 

HORIZONTAL STEEL 

WALL JOINT 
HYDROPHUC IIATERSTOP, CENTER IN \/ALL 
<e.q. GREENSrREAK HYDROTITE CJ1020-2K) 

K4 SMOOTH DOI/ELS 24' LONG HED TO 
HORIZONTAL ]ARS ON ONE SIDE or JOINT 
-GREASE OTHER END [TYPJ 

VERHCAL STEEL 

1 \./ALL CONSTRUCTION/CONTRACTION JOINT 
11 PLAN VlE\I 

PROPRIETARY PROPERTY 
OF GHD, INC. 

'"'" TRADITION SOUTH DAIRY 
oripqny 

GHD, Inc. 
Loc<i:t!on 

Chilton, \./] 



#4 @ lW O.C. 
EACH 'v./AY 

CTYPJ 

CONTRACTOR MAY LOCATE 
THIS CONTRACTION/CONTROL 
JOINT AT THE LOCATION 
SHD\./N ON PAGE FOUR 

BACKER ROD AND SEALANT 

1" DEEP SA\./CUT~ 
@ 1/32' NARRO\./ER 1'-6" 

THAN 'vi A TERSTDP 

INTERRUPT STEEL 
CTYPJ 

• 

. 
0 
I 

..... 

\./ATERSTOP - COMPRESSION TYPE 
HYDRDTITE RSS TYPE (SOLID PROFILE - MIN. 0.2"¢ 

@FLOOR CONTRACTION/CONTROL JOINT 

MAX. JOINT SPACING 
FOR #4 @ 18" D.C. 
FLOOR REINFORCING 
IS 118'-0". 

@FLOOR 

BACKER ROD AND SEALANT 

1' DEEP SA\./CUT~ 
@ 1/32' NARRO\./ER 

THAN w'ATERSTDP w'ATERSTOP - COMPRESSION TYPE 
HYDROTITE RSS TYPE (SOLID PROFILE - MIN. 0.2 8 ¢ 

GREENSTREAK DOUBLE-TAPERED 
DDv/EL BASKET \./ITH 3" x 3/8"x 12" LONG 
DOUBLE-TAPERED LOAD PLATE DO\./ELS @ 24" O.C. 

-ONLY AT JOINTS INDICATED ON PLAN-

CONTRACTION/CONTROL JOINT PROPRIETARY PROPERTY 
OF GHD, INC. 

TRADITION SOUTH DA!RY 
c:oripci.ny 

'" Y DgDiMensions 
GHD, Inc. 

'-----------. CQ"nr . ' 
1113109 

Chilton, \,/[ be==-oc-_,_..:,.=,.----l 
12 



TSD Ponds 
Pond Depth Screen 

:::tE Fife Edit Opt,0•1s Jata ProJe~ts V1e:.-1 \'/1:ido•r.1 h·e;p 
----- -

Irrigated Fields 

Pond Depths 

\lieu.and GrowinQ-5-Cason 

Start Date: r Apr 01 _~ 

End Date: I Sep 30~~ 

Minimum Inundation DuraLion: I "--7 day 

Input Ponds 

DeP,th-Area j 

Simulation Period 
Start Date: i Jal'\ 01, 1921 jj 
End Date: I Dec 30, 2008.~) 

External Input 

Pond Se~page Water Table 

Spillway Crest r--2().QQ ft 
lnitia!Water Depth: ]--S:00 ft 
Infiltration Jnto Dry Pond Bottom: I 3.00 in 
Irrigation Lower Limit: 1·---- 2.00 ft 

Supply Pump 

1 Outlet Pipe 

Note: All values are the depth above 
the pond bottom, except 
infiltration into the dr_v pond 
bottom. 

Drawdown Pump 

Watershed Fields 

f7 Annual 
[,' Month~ 
P Daily 
r Depth Duration 

I Inundation 
P Detailed 
P Graph 

ii 
ii 
ii 
, ... 1 ! 
! 

!I 
ii 
:1 
' 



Depth-Area Screen 

lnp_ut P~nd:s 

Pelnd Depths ' ii ! .. ........................ Depth·Area ······················--·i POnd· Seepage 

Ei1ternal Input 

WateJfable 

Depth Area Acc. Vol. 

ft L ~ere ···- ~ycre•ft , 
.:,1 . o.oor 0.001 0.00_.I 

:I zool ... 3.1s1 1.1s 

": -5.00 \ -~ne0~3&10 
ir · s.ool · · 18.691 ·· 54.85 

L~~ :~~F :~~~: _ 1~~~~ 
J 10001 22.os i 13s.10 
1_ 15.00 I_ 24.941 255.68 

I 20.00 I 21.911 387.so 
i-~-·21.301- 28.57j . 424.51 

*1 . . I. . ... 

SvppliPurrip 
Outlet Pipe 

Dr.iiwdo_wn Pllmp 
W~tershed Fields 



Pond See age Screen 

lrrigatec! Fields 

Pond.Depths Depth-Area 

lnpUtPonds 

i ... -........................ _Pond Seepa_ge 

External-Input .......... ;, 
Wa\erTable 

Supply Pump_ 

OulletPipe 
Dr_awc!own Pump 

Watershed Fie!_ds 



lrrigaled'Fields 
Pond-Depths Depin-Area 

Input Pond, 
Pond Seepage_ 

Date From Pipe Crest Stage - Discharge 
ft , - ft ft31s ~r Ja,,01i!i.l:"20_30:J~r~·-· ooo:"ooii 

· r"""""""oTii1----,-_oo 
r--- o.3o 1 - -3.oo 
i-~r-~ 
·i ·1.oci1 · 15.oo 

ii":1 - I -

_J 

Supp~ Pump 

!.. ......................... Outlet.Pipe ......................... ij 
Note: The outlet pipe crest is the 

distance above the pond bottom. 
Stage is the distance above lhe 

outlet pipe crest. 

Draw#OWn Pump 
-WaterShed_.fields 

"'""" -- - """""" ·;~---c-----c- -"""""" ,-~-:::""""";"""~-:;--·----; ~- ----"""" :::,cc:,,":c.-::c::=:cc="""-""'""""""""""""'"""c::"::::::-:__c!==:::::":.",,cc:c/.,,.---,-,c, ""-""",C" ___ """'"-""""---"-""--""""-" "" ------- """"""" -·-----·--··-~----~ ;:-.·--~--;~---.:--:--""'"""" __ j 
Wetland Growing Season ,-----------------
Start Date: 

End Date: 

r Inundation 
W Detailed :N 
!;l Graph ! 

_ BeginSimulation_lSave&E,itL Cancel_ , 



Exle~tlal Input 

_j 

Supp~ Pump 

i ............. ..... O~tlet.Pipe 
Note: The outlet pipe c1est is the 

distance above the pond bottom 
Stage is the distance above the 
outlet pipe crest. 

D,aw,do_wri,Pump 

Watersheid Fields 



External Input Screen 
ram~lilllt'!Ji~;n-.. m1iWlll;mlill!iii!,__,rr: mw•1•1111111111111r11111111rr:r:r 
=9 !=:'e Ed:t Options Data 0 roJe,:ts \'1e'/" 'J·/:r~do·:· i-:e:p 

Pond Depths 

lrrigated'Fields 

Depth-Area Pond Seepage Water Table 

I Input Pond, ...... External.Input ___ _ 

-St~rt Date End Date Flow-Ffi~ -- : D~i\y Duration Upper Limit: 
gal/min hr/day i--·-·-o:oo ft 

~ j Jan 01 ~ 1 Dec 31 !i!] I 83.8 i 24.. I Lower Limit: 
0.00 It 

_J 
..... _ Add _J ___ Delete! 

--··--------·-·-·-- ·------~-----~-~-------
Wetland Growing Season 

Start Date: j Apr 01 ~ 
End Date: r--Sep 30 iiii;I 
Minimum Inundation Duration: I 7 da_y 

Simulation Period 

StartDate: i~Ol1921_iJ 
End Date: j Dec 30, 2008_~1 

Outlet Pipe 

SupplJ Pump 

Note: The external input supplies water 
to the pond from an ei-:ternal 
source--such as animal housing 
/lush water, off-stream storage, or 
a natural spring--between the 
start and end dates. If controled 
by depth the ei-:ternal input turns 
off when above the upper limit 
and tums on when below the 
lower limit. 

Watershed Fields 

l:Jrawdown PuMp 

Output Budgels 
, : ~ Annual r Inundation 
, I" Monthl9 I" Detailed 
, ~ Daily ~ Graph 
I r Depth Duration 



\Vi1·1ciO'.',' i-ie!p 
•r•r•··· ····-·-·· ·111•n111m1111·11111m. MYIIIIJIIB••r•m••·1111111········ 11:11rm1111111111n1BIIIIFT?lJI ~--~i\Jj 

Water Table 

Add Delete 

Outlet Pipe 

Suppb Pump 

Note: The drawdown pump removes 
water from the pond to create 
storage space. If the upper limit 
is O it starts on the stait date, 
otherwise it starts between the 
start and end dates when the 
pond depth ei,:ceecls the upper 
!imit. It runs until either the end 
date is reached or the pond 
depth drops below the lower limit. 

J Inundation 
~ Detailed 
J;; Graph 



Elev. Pond Area, Square Ft. Total Avg. Interval, Interval Total 
Area, Area, Ft. Volume, Volume, 
Acres Acres Ac. Ft. Ac.Ft. 

16 17 14 
970 0 0 0 0 0 

1.88 2 3.76 
972 163,800 0 0 3.76 3.76 

10.78 3 32.34 
975 409,500 365,800 0 17.80 36.10 

18.745 1 18.75 
976 418,656 438,960 0 19.69 54.85 

19.76 0.3 5.93 
976.3 440,300 442,068 0 19.83 60.78 

20.38 2 40.76 
978.3 440,300 450,631 20,700 20.93 101.54 

21.51 1.7 36.57 
980 456,000 476,784 29,330 22.09 138.11 

23.515 5 117.57 
985 504,300 525,684 56,420 24.94 255.68 

26.425 5 132.13 
990 554,400 576,384 85,310 27.91 387.81 

28.24--~--
1.3 36.71 

. -- --

991.3 568,064 583,280 93,318 28.57 424.52 

Stage vs Storage for TSD Ponds 16, 17, and 14. 

0.6 
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IQ Surface Area 18 

0Volume 
Di 
OT otal Inflow 
O Total Outflow 
0 Precipitation 
O Precipitation Volume 
O Evaporation 

,, 0Watershed Runoff 
OBankRunoff 
O External Input 
0 
01n,,,,; 
Qi,:,,,, 
0 

,,0 
I O Potential Infiltration 
O Infiltration 
0 
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Tradition Family Dairy - Daily Application Log 

Field: F6659-T5540-8 (SE CRN offield} 
Crop: Corri Silage 

24hr Precip 
Total Rate, 

Amount gal/tons Application Wind Wind Weather Air Soil 

Date (gal/tons) Acres per acre Source Method1 Direction Speed Conditions2 Temp Moisture3 Previous Post 
1/10/2009 353620 25.3 14000 Sila e leachate B NW 10 oc 17 SC y y 

· 3/2/2009 171620 12.3 14000 Silage leachate B SE 0 PC 18 FR N N 

3/17/2009 46500 3.3 14000 Silage leachate SW 7 s 58 D N N 

3/27/2009 140000 10.0 14000 Silage leachate NW 10 PC 34 SC N y 

4/3/2009 90000 6.4 14000 Sila e leachate NW 8 PC 40 w y N 

5/3/2009 75000 5.4 14000 Sila e leachate w 0 s 54 w N N 

5/6/2009 32500 2.3 14000 Sila e leachate SW 8 PC 63 w y y 

6/6/2009 35000 2.5 14000 Sila e leachate NE 5 PC 58 D N y 

6/14/2009 72500 5.2 14000 Silage leachate NW s 66 w y N 

6/26/2009 80000 5.7 14000 NW 0 s 76 w y y 

7/12/2009 60000 4.3 14000 NW 4 s 64 w y N 

7/17/2009 103000 7.4 14000 w 6 PC 58 w N N 

8/1/2009 60000 4.3 14000 B SW 5 PC 68 D N N 

8/20/2009 60000 4.3 14000 B SW 5 PC 68 w y y 

9/4/2009 7300 0.5 14000 B w 3 s 85 D N N 

9/6/2009 75000 5.4 14000 Silage leachate B w 3 s 85 D N N 

E 5 s 55 F N N 

0 oc 10 FR N N 

3/17/2010 267750 19.1 14000 B 0 s 60 w N N 

4/11/2020 119500 8.5 14000 B w 5 s 75 D N N 

1-Application Method: B=Broadcast, no incorporation; Bl=Broadcast, incorporation same day; K=knife injected; S-Sweep injected; 
!=Irrigation 
2 - Weather Conditions: S=Sunny, PS=Partly Sunny, PC=Partly Cloudy, C=Cloudy, OC=Overcast 
3 - Soil Moisture: D=Dry, W=Wet, S=Saturated, FR=Frozen, SC=Snow covered 

Qi 



TSD Soils - Osco Silt Loam 

Description: 

Soill_a.l'er•·· 
Layer Depth ,Thickness ,Sand ;--Clay--:O;ga~i~/Grav~I Bulk 

' ' Matter Density 
in , in %Wt.·%Wt.;%Wt. %Wt., lb/ftJ 

f' .... ~,,-.. ,f~~~·.l~-f?Ij ( I ,j _,_ ..... , 
1 ' l l ·-·)~ ,j I 1 __ J 

~12 · · I s.oj 5.o[ltJI 4J21j o.71 oj 92.31 
j3 · · I 1401 s.o!~I 41 21 I 0.7! ol 92.31 

I 3sor 24.o ill.Ji 4131 I o.7 i o I s7.66 
J5 ... I 55oj m~II 41 31 I o.71 ol s?.66 
;s J mo i 5.o I"'°'! I 41 24 i o. 7 ! o I 90.93 
j7 J s4oj 240!~[ 21 soi o.7J 01 72.62 
' 1 · 1osol · 24o~ji 2j soj · o?! ol 72.62 

H.vdrologic Group 

A· Sand 

• ~ I 
, .. D · Clay 

Boundary Options 

Percent image layer FC before downward drainage. j .. 1.00 %Vol. 

· Maximum image layer flow rate (Deep Drainage). i .... 1 in/day 

Soil water evaporation conductivity percent. j-5 % 

. • Ad~ L Delete . , 

Ground Water Chemistry 

Saliniw j-O dS/m 
Nitrate-~----0 ppm 

Tracer r···· 0 ppm 



Muscatine Silt Loam 

Hydrologic 6 roup 
A -Sand 

• ~ I 
D -Clay 

_I 

Boundary Options 

Percent image layer FC before downward drainage. r~-100 % Vol. 

Maximum image layer flow rate (Deep Drainage). IDm in/day 

Soil water evaporation conductivity percent. ]5 % 

Water Table 
Date Depth 

_Add~ j Delete;s 

Ground Water Chemistry 

Salinity 1--0 dS/m 

Nitrate-fjO ppm 

Tracer ,--0 ppm 



Rozetta Silt Loam 

Hydrologic Group 
A· Sand 

~ I 

Boundary Options: 

Percent image layer FC before downward drainage. [100 %Vol. 

Maximum image layer flow rate (Deep Drainage). 1-1 in/day 

r· 10 z 

Date Depth 

in .... ~1-·· . ...1 

Add Delete 

Ground Water Chemistry 

Salinity j O dS Im 
Nitrate·f-o ppm 

Tracer I O ppm 

_J 



Greenbush Silt Loam 

Hydrologic 6 roup 

A - Sand 

. ~ I 
,· D -Clay 

Boundary Options 

Percent image layer FC before downward drainage. f1oo % Vol. 
Maximum image layer flow rale [Deep Drainage). !'~,··in/day 

Soil water evaporation conductivity percent. i 1 O % 

.. Add_ LDeletej 
Ground Water Chemistry--

Salinity i---0 dS/m 
Nitrate·M······a ppm 

Tracer r-·o ppm 



Sable Silt Loam 

___ Insert __ I __ Add _l ' __ i 
Boundary Options 

i Percent image layer FC before downward drainage. i-100 % Vol. 
'Maaimum image layer flow rate (Deep Drainage). 1--, in/day 

1--5% 

Add , Delete i 
-~-~~ '--·--~~--1 

--6,~~~d W~teJ CheffliSlry 
Salinity i-·o dS/m 
Nilrate-f! __ _ 

Tracer 



Hydrologic 6 roup 
A·Sand 

~ I 
c,· D. Clay 

. . Insert __ I _ Add_ccL _ J 
Boundary Options 

I 
--' 

_J 

Percenl image layer FC before downward drainage. j 100 %Vol. 
'Maximum image layer flow rate (Deep Drainage). j--0 in/day 

' Soil water evaporation conductivity percent. ro % 

Water Table 
Dale 

'* 

Depth 

in 

Add Delete 
---------· ' ___ --- ----

Ground Water Chemistry 

Salinil)J !-0 dS/m 
Nilrale·li--O ppm 

Tracer l~~Oppm 

.J, 



Tradition Dairy - Soils MSI Project No. 23807026 JLE 4-2-10 

Tract Acres, by Soil Tvoe Acres in Tract 
:i 
C' 
::I 
.Q 

Q) :::, 
c 

~ 
c 

Q) .c g? 'j E> 
I 

1/) 
~ 

c: "fi c: :::, e Q) i!" i 
:::, .@ :c; ..c Q) ~ 

:::, .c 
~ :::, .c 

~ c: (ti 

~ c: C) C" 0 C) (ti 0 ..c 
8 Q) 1/) Q) Q) 1/) :::, (ti -e .!!], c: Q) ..c I 

1/) 
1/) 

~ 
1/) ::c 

~ 8 '3 ..c c: c: 
~ :i e lu' c: 1/) :::, 1/) (ti (ti cu :::, Q) e .c :::, cu 

:iE 0 (!) iii .... z (/) a. 0 en u. ~ en U) u. c ....I :iE 

T120-6 65 62.1 17.4 3.9 5 0.2 3.1 8 164.8 
T120-19 6.5 16.9 7.6 0.7 31.7 
T1058-6,14 13.9 2.6 1.2 1.7 - 19.4 
T1058-11,12 10.9 24.5 0.1 21.9 0.1 57.5 
T1059-1.2 9.7 0.2 9.9 
T1059-3,5,6,7, 11,9 44.5 52.9 14.9 3.3 7.3 0.3 2 125.3 
T1066-19 67.3 83.6 6 3.6 160.5 
T1067-11,7 25 26.4 10.8 5.2 67.4 
T4680-4 29.5 6 35.5 
T4680-5,7, 14 4.3 4.4 0.5 2.7 11.8 
T4680-6,8, 12 25.7 14.4 15.9 10.4 9.5 8.7 0.4 85 
T4680-9 1 2.7 3.1 6.7 
T4680-15, 18 8.8 6 5.7 2.5 23 
T5537-1 ,2,3,25, 13 1 28 16.3 0.7 3.4 14.8 14.1 3.6 0.1 81.9 
T5538-5, 7 ,8,23,20 1.4 19.3 1'0.2 2.8 6.6 0.6 14.7 0.1 6 61.8 
T5539-5 12.5 10.4 2.1 25 
T5540-6 10.3 17.2 3 30.5 
T5540.7 31.8 12.4 0.3 44.5 

Totals 263.7 343.2 107.3 27.0 41.3 80.0 21.6 40.3 37.2 6.2 14.7 4.9 13.2 18.2 14.8 0.4 6.1 2.1 1042.2 

-----



1.0 Introduction 

Geologic Review 
Tradition South Dairy 

Jo Daviess County, Illinois 

'J'hi&~rnpmi,is,0 &0summai~y,ofany.1,e¥iew,-0fg-eologic 0investigationdata,,eomp,iled~fo1°.,tbe,,Ttadition 
:Jiottt~~:!!1J,;"y.,;§fil]i@i1y,.Na:i.<ler,,constm:1cti-Qn,,in·eastemc,Jo,Daviess.Gounty. The facility is located in 
Section 6, Township 28 N, Range 5 East, south of Wan-en and west of Nora, Illinois. 

I have been retained by attorneys for defendant AJ Bos to conduct this review. Lamc£t.regi-stered 
profossional enginee1• and registered ·professional geologist and hold · such registrations ip ,sjx 
1.tates .... I .hi:tve. h~c;l. nearly .30 .years ,of,experienee evaluating .. geologk ,and .,hydrogeologjc, 
c,onditions andµiiVJ:: cpnsu1ted,,on,inGJre thanlOO,projects, I hold three degrees: A Bachelor of 
Science in Geology and Bachelors Degree in Civil Engineering from the Ohio State University, 
and a Masters Degree in Environmental Engineering from the University of Wisconsin-Madison. 
A copy of my curriculum vitae is attached. 

My,.conclusions are"based'on· a tevi·ew of the .. documents,,referenced in theattachecl,bibliography. 
as,;well.as.myc'})el'SOD'.ll:loo'servationfitfrade,uuring,an~on~site·inspection,on,])ecembe1;,.,22,,200Sd 
The conclusions I render herein are based on my professional judgmen! and are all made to a 
reasonable degree of scientific certainty. · · 

The proposed facility will include several barns and milking structures, stormwater runoff ponds, 
and three manure storage basins. The basins consist of two east-west trending 1200' x 400' in
ground structures (north and south), and one north-:south trending 150' >< 900' in-ground 
structure (west). Each basin is lined with two feet 6f compacted native clay. The basin 
construction includes a perimeter drain tile system to relieve groundwater pressure on the base of 
the clay liners during high water table conditions. 1 These tiles discharge to a ditch that flows 
south of the south property boundary. At the· time of the site visit, construction of the storage 
basins had been discontinued. · 

2.0 Regional Setting 

The dairy property is located between elevati~ns 980 and 1,000 NGVD on a northeast-southwest 
trending ridge between two unnamed tributaries to the Apple River (the aforementioned ditch 
discharges to the southern tributary approximately one mile south of the property). Regional 
surface water flow is toward the southwest toward the Mississippi River, which fonns the 
western boundary of the county approximately 25 miles to the west-southwest. The western 
portion of the county is within the southern extension of the Driftless Area, a geologic feature 
occupying much of southwestern Wisconsin bounding Jo Daviess County to the north. The 
origin of the Driftless Area name is based on the geologic history of the area that shows no 
evidence for continental glaciation, compared to the smTounding regions. The western part of 
the county is dissected by steep valleys and ridges not subject to erosion by historic ice 

I The Natural Resources Conservation Service (NRCS) Conservation Practice Standard for Waste Storage Facilities 
(Code 313) states "The pond shall have a bottom elevation that is a minimum of 2 feet above the seasonal high water 
table unless features of special design are incorporated that address buoyant forces, pond seepage rate and non
encroachment of the water table by contaminants. The water table may be lowered by use of perimeter drains, if 
feasible, to meet thi"s requirement." 



Geologic Review 
Tradition South Dairy 

Jo Daviess County, Illinois 

movement. The dai1y property near the eastern county line is at the proximity of the Driftless 
Area boundary. A regional location map showing the prope1iy bounda1y and surrounding 
topographic features is included as Figure 1. 

3.0 Regional Geology 

The overburden soils of Jo Daviess County are generally thin (10 - 50 feet thick) and are 
underlain predominantly by Ordovician bedrock units comprised of the Galena-Decorah
Platteville Formation. These units are comprised of younger dolomite (Galena) overlying older 
limestone/shales (Decorah) and still older limestone/dolomite (Platteville). Younger Silurian 
rocks are found overlying the Ordovician units in the south and west, and at the highest ridges 
throughout the county. Where Silurian bedrock is present, it is usually separated from the 
Ordovician units by Maquoketa Shale. How:e,rnriGalenadolomiteis,often.incc0rnectly,classifred 
as .... Siluraan,,Niagara.,limestone ,on,,well• <driHerc>logs hecaus.e:ofthe ,similarityin<appeara.n.ce 

,between.the, tw9 JQG:kJ:>WyS. Figure 2 shows the location of two regional cross-sections in the 
vicinity of the proposed dairy developed from local well log data. Cross-section A-A' is oriented 
west-east and cross-section B-B' is oriented north-south. Each intersects at the proposed dairy 
site and is shown in detail on Figure 3. 

The thin overburden results in numerous outcrops of the Galena F onnation common throughout 
the county. Weathered Galena outcropsare.Joundjn road cuts.,and stream drainage ditches;,and 
Jess .. weathered····(o:ften fresh}tock iexposuresxate. found•in.•·several quarrieswhete, the bedrock.·k, 
~xtra.cted as.construction matetial,fot'aggregate\beddirtg,.and backfill. The dolomite is also 
quarried for use as decorative stone because of its bright yellowish-buff color. 

't'sl1if~E>tiftless krea1in southwest Wisconsin, southeast Minnesota, northeast Iowa and northwest 
Illinois is,,<lefln~cfas'1wk~t:x~gim.1. The Galena Formation is up to 200± feet thick in Jo Daviess 
County. Its carbonaceous composition as well as its proximity to the ground surface has caused 
karst features to form in the region. Karst features are typified by solution cavities, crevasses; 
caverns and caves, and are often reflected as sinkholes when covered with overburden at the 
surface. Solution cavities and crevasses are visible in many of the exposed rock faces in the 
county. 

Karst fonnation is the result of percolating rainwater reacting with C02 in the atmosphere and 
soil to form a weak carbonic acid solution. This percolation reacts with the limestone arid 
dolomites on the bedrock surface and along bedding planes. Dissolution occurs and over time 
flowpaths along the fractures enlarge. Underground drainage systems begin to develop, allowing 
greater flows to occur accelerating fonnation of subtenanean karst features. The fonnation of 
this drainage system can lead to collapse strnctures at the surface visible as sinkholes. 

An imp01iant consideration for karst formation is the relationship of the water table to the 
· bedrock surface. The generally accepted karst formation process describes that solution features 
and caves are fonned above the water table from downward and/or lateral percolation. This 
the01y cites that the pattern of solution cavities/caves follows the same orientation as fractures in 
the bedrock. Additionally, subte1rnnean flow found in these karst conditions can be traced to the 

- 2 -
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surface and emerge as seeps and streams. &cause,of,,ti1i&JJattePn:;,,perec<Yi'atiffg,0water,,does, not,z,·. 
forti;bsolutien·eavitreirbel<Yw,theWater•taore. 

Alternatively, another theory states that karst formation occurs (1) during a period of dissolution 
below the water table, foHowetl,"hy,;•(2}':upl:i1Parrd1di;i:rirring~· and further formation of caves and 
larger solution cavities above the water table. This theory cites that some known karst areas 
( e.g., central Florida) show a pattern of caves and solution cavities not oriented the same as the 
bedding planes and fractures in the rock (Spencer). 

Observations made in Jo Daviess County on December 29, 2008 at both fresh quany faces and 
along weathered exposed bedrock outcrops confinn that bedding planes in the Galena dolomite 
are horizontal. Visible fractures were observed parallel to and congruent with the bedding 
planes. OtheJ;;JractJ.t11;_s,wm:~tgJ:,J,;~!Y~&Imrn~P:Pigµl;:JX,:t9~these,J:iydding,p laneR 1."he,.fonnatiow ofa. 
these,.yeJti.caj,.j"i;a,,ctures.ma):"shave,been.caused,b.y~a.,Mm-iety,Qfforces,(te.ctonic.··stresses··and,strains 
qµring deposition ,and .rock·.· fonnation,. as well ,as,,,expcJ,nliiPil, BJt4"',sq11Jrsi..ctic,m.ftom .. fr~ezing and 
thawing.q(Jhe;ci:xpos.edrockfaces); ·.SeveraLofthes~obs~;y~tj.Jiaifui~~i,_w~re,seveiaf.illqµ~§;~ic:le 
~gd .. Nf .m:qperly,classified,as joifits. These features wen,. f!.11 ·Pbserv<:::cl fl;Q.Qve.the wategJaJ:,Je as 
tgere .. was no evidence-. 0f. obvious,·oontinuous flow Jrom·.any•fractui:es. These observations 
indicate that formation of any large karst features in Jo Daviess County appears to be limited to 
the unsaturated zone. 

4.0 Regional Hydrogeology 

Based,·-0nregionaldata·from·privatewell·logs"(Table··l),the·.approximate.Jocati0n.oftl:le ..• .water. 
~ab lee.is shownateachwelhboringon the,crosscsections Oh'Figure3. Thecross ... sectionsshow theh. 
water table generallywithin,the,.Galena Fonnation, 1·although thewater·. table is shown within.the. 
9M~fQ:!i!J:detbatthe.Fe3r,andWilliarns.wells,near.the"pJ;QR9JJ:Jl,site. T:his·watertabl:econfiguratiou 
js gQnsideredapproximate becausecthe statie.water,Ievels·showRwere reported by the· drHJ.crews 
at .. the tirne.o£.we11'1=i:t;1§J?.-1.lc1,ti~P.£ Be0ausethese ·levels were,taken at·diff erent.time1, .am:Lye.a.:r:s" the,, 
relationship.of.thewater,.le:vels.faet:ween.weLls.is,n,qt:.12!.~~!§,~. Regardless,.ageneralunderstanding 
otregionalwatertablearid'consequentflow·conditioiis···cairoe·aeveloped"froin'thesedata:~·.·Figure 

;4,,is,·,M,:ompilati0n·0fcthisinfot1nationthatshowstheregional·watertahle·incthe'sitevicinity:," 

The,· l0cal-,well-logs reviewed also·inthid:effi.itnping\iif6nnati'on··r~cbi'ded at trie' time ofwell 
iI1.stallaJi0n. Table 2 .lists the geologie.···fonnation· frmn· wh.iclr tlie gfotifidWatef wa:sfeinoved; 
pumping .. rate, . themeasui,ecl ·drawdown, ·and the.ealeulated .··hydrau-lic .c{)nducti:vity (KJ"''aL.each,,,, 

•.. ,.wt.ellf•·· .Tne"eolleeti:ve;;ave1·age•·for,,.K,statistioall)'(cJ'epJ:esentativ:e;-s.~fFpifhat•,portion•0 0f•·the;reg10n'al 
cij;GJ.Ui-for(ge0metF-iec1nean)cstudied.,is,:9,6;;>fi0c:.\ft£day;;&3·74\c?&1.1'(}:;,i,101ntsec9;·.B:S,,sho£Y:n. .J:he,derived 
hPriiontal gradient .. from··· the"developed water table configuration i:s O:OQ.8 6 ft/ft;·· whicl:vis ,a ;2@;· · 
f;p.obohange,,inc:water.,tl;l.bl~1J}.l@,M:{ltionr.o.Me1:ra,,.:z.o,0.s.foPt·,.dist,ance,. ,i.6\,.ssumiiag,,a'"foaoru1;e,porosity.,,of,, 
Jh~Aiol cHnrtes·of6A'i%~; ,the·,groundwatefo,tlow.·veloQity •. in.th@, viGinity,.fl.f,,th.® pr0]')osed·idair;y,;,site,"i§.,, 

2 Research on groundwater flow in dolomite indicates that fracture porosity, rather than matrix porosity controls 
flow paths. The results of these studies propose an average fracture porosity of 0.5%. However, this research also 
shows that contaminant transport for recalcitrant (non-degrading) compounds is reduced by approximately 50% 
from matrix retardation (Parker). 
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5".'5 1ft!d&ylf Assht@wn, 0n¥Figure ,4~,,.the,site,..is,,,located on,,a', localkedgroundwate1° divide; filow.,is .. ,,. 
q.outheasterly.,,at.,t]a.e,.south@mp0Ftion,-0fahe,··site,,.·.ancke11orthwesteFlJ,·atthe,·n0rthern,,portion.,,.,,Thes.e ·. 
,flow.,conditions ... are···largely,beeause'·the''· site'ts' 'located·····on,a··topegr..aphig!'I~";'J~gpff: The 
configuration of the water table generally confo1111s to the slope of the ground surface. 

5.0 Local Geologic Conditions 

As described previously, the manure storage basins are located on the southern and western 
portions of the Tradition South Dairy site. The slope of the land surface is toward the south in 
the immediate area of the basins. Bas(;)d .. on boring logs and. constructioncinfonnationprepated as 
required"'f@r,·development, .. site.specificge0logic·,cross,.sections "were···.prepared"for. subsurface , 
conditionsjn thejnunediate,areaofihe,basinS'{see,Figtfres'"S antl76Jl' These figures also provide 
an inset for the locations of the cross-sections. A-A' (Figure 5) trends northwest-southeast 
across the area; B-B' and C-C' (Figure 6) trend southwest-northeast and west-east, respectively. 
Each,sectionincludes ... infoxmation-,,on,thesubsmfacthmaterials,·.·encountered··,where····available, 
along,··with···the,bedrock ·elevations·'artd 'bedrock depths ,,and' types''Where· the bedrodcwas, ..... 
encou:nt~red. @d,9.QJ:ed; "'I:h~Joc:ation .uftestpits· and prnbe borings advanced during construction 
of ,the, ... b.asins.thatinclud.e .. additionaL.data .... regardingdepths to bedrock· are also.shown/ 
Superimposed·.on the cross .. seqtipi;i§.JITe .the elevations of the two"'foot-compacted clay liners.for· .. 
each basin, .. These sections show that the separaticm 'distance between the 'top of the liners and 
the.· bedrock is•generally .. ,uniform, This ,separationthickens from the n0rthwest··,comer.0£~the· 
exjsting .north,.hasin .. P 11.Joc,the spyJl:ieastcome:r: of,the. proposed·south basinP ... 16tindieatinga 
tµ;J.~fQnu,,southeast dip ·of the bedrock-.surface. '.Fhese subsurfacedata····confinn· the·,.·nearest 
pm.x,hnity of the bedrocksurface.tothe .. compacted liner,is at boringB"S18 ,at the, northwest 
comer ot the north basin .. ···'Fhetop, of·the compacted,lineP·atthisp0intisr976'NGVDandthe 
bedrock,swfaceis at·.971NGVD,a,separation, of five Jeet.· The greatest separation distance is ·at· 
boring B~Sl 5 ·at ·thesoiithwest··comer···of tne southbasini·/Dhetop· of the·.lineFat·this, point is. ,. 
·9'.7,.L.S NGVD; ·· bedrock was not+encolifitered· af tfte· maximilih' botin:g ·depth of,957·'N@VD; .ac 
syp{:lration· of +4:.,S, feeh '.L'hese· sue surface·. data also. SA.Cl:W .thatthe cmnpac:tedrclaydirg:i-~JlJ~ !:ll~O?······ 

,.undedainby,narural·· clays, that. range:in depth·.fro1n thfe~'td"mofe,than'12"5feet. 

The boring logs confinn that the overburden materials consist predominantly of silty clays, 
derived from wind-blown loess deposits as well as residuU1n·ftoi.fith'ecarbortatehedrock. These 
clays are classified as CL according to the Unified Classification System, have low plasticity 
indices and have been used for constmction of the compacted clay liners. At bedrock borings S-
16 and S-18, drilled within the footprints of the south and nmth basins, respectively, the lean 
clay is underlain by fat clay (CH). 'fhis·,GH,sofrwas:·correctly dassified0'hased''tih'highliquid, 
limittest·resuits';(al}ove·5'0J'Oh samples •fr01wthe -bo11mgs.· Moist fat clays have low K values, 
approaching 1 x 1 o·8 cm/sec. 

The logs for the bedrock borings (S-16, S-17 and S-18) indicate the dolomite is "weathered 
limestone". More detailed logs for angle borings S-17 A and - l 7B confinn the local bedrock is 
dolomite (Galena) which corroborates the regional infonnation shown on Figure 3. These 
detailed logs show that clay/shale interbeds were measured within the collected cores, which 
decrease with depth. 
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Dm;jgg,.Jhe,sitti-inspet:tioftcon,:Qecember29, .. 2,QQ~ctlw,recoveredtbedrnek·cores·were iRspe0ted 
and·the,rockqmrlity'designati011s·(R~D~ ,vah1es clet,e.n1,1cµ1ed fm=~.each .corec,m11. . The RQ D is a 
quantitative description of the rock quality from rock cores. It is defined as the percentage 
length of recovered core pieces greater than 4-inches divided by the total length of the core. This 
index is used widely within the mining and construction industries and provides a relative value 
for the degree of weathering. The following RQDs were derived for the cores inspected: 

Boring ( core Depth of RQD (%) 
run) core(ft) 

S -16 3 20-36 26.2 

S-17(1) 12.5 - 22 27.4 
S-18(1) 20-30 29 
S-18(2) 30-40 80 
S-18(3) 40-46 95 

S-17 A(l) 4 15.5 - 32 50.5 
S-17A(2) 32- 44 82.6 
S-17B(l) 14.5 -30 49.4 
S-17B(2) 30- 43.5 72.2 

T11,e.detailed-boting logs at S:cl7AandS~l7B·alorrgwiththe RQDValues·11bnVEfconfirm that 
weJrthering,.o£·the·bedt6clfat ''tl:ie' pi'i5poseffdaiiy''site·· decreases '·sigmficantly·With'deptn, 
indicatinglessfracturingwith depth-and··more competentb(':qrock · 

6.0 Local Hydrogeologic Conditions 

During drilling for the proposed development at the area of the manure storage basins, the water 
table was encountered within the overburden clays at approximately seven feet below the ground 
surface, or between 6 and 13 feet above the bedrock surface. The basin design anticipated these 
conditions and included the perimeter drain tile system mentioned in Section 1.0 of this report. 
Although wells were not installed during construction, the water level information shown on 
Figure 3 indicates this water table is paii of the regional water table. It fluctuates seasonally 
based on precipitation, generally highest in the spring following the winter thaw and lowest in 
the late fall. Additionally, the site specific geologic cross-sections on Figures 5 and 6 show the 
water levels measured when first encountered during drilling (hollow blue symbols), as well as 
the static levels that were measured the following day prior to boring abandonment (solid blue 
symbols). 5 At~eac-h,.location·where"both .. levels"wer.1::.measui:ed;,therer,i-san,,inereasecbetween'the 
dri1liri.gJ~;vt:::lS,i:1,µ,c;J,,;fu.e<static,· .. ·levels 0from·'l,l·,·.feet·,at,B~Sli1.··.to·ll,Sfeet,,·at,B-'S"'lz.,,.,,.B.~Sl:Z 
enq,Q-1I;i.:1.JeJ,e.d1!'se¥eEalirfe.e1t<.efc-1w'eatnei'ed'"'f1mestone"b'en:eath,,,trie,,·overbui.sd€rnelary,;s1~la'~~l$ri;fftl,f@t>"t"'\· 
en.c911nterc"'bedr0ek-·wTthinthe ,ov.erbunden. :elay:s,:and-ccsUts. J:hese,,observations,,,indicate"tlie·· 

3 Two separate core runs from 20 to 30 feet and 30 to 36 feet were logged at S-16; inspection of the cores did not 
identify the break between runs 
4 Logs for cores at S-17 A and S-17B show 5 foot core runs; inspection of the logs identified the runs as shown 
above. 
5 Figures 5 and 6 also show the estimated maximum water table elevations based upon the depth of the perimeter 
drain system (solid turquoise symbols); the perimeter system is designed to reduce the water table below the liner. 
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BiVei'bu:rcfet\''soi1'"'W''af6W"p'efineahi1i-~"'unitgg~1&iP:iP.~"~'.§fl.W£{lt~Jhicknesspamkis•·not,an,aqui.&;:1rd 
.. Rver'l:ying a OBhfifiec:PaqtiffeFwithin the·,bedrnQ)(., 

Observations during the site visit on December 29, 2008 further confinn this conclusion. The 
unnamed ditch crossing East Canyon Road south of the property was actively flowing at that 
time. Figure 3 shows the elevation of the ditch at this crossing between 940 and 950 NGVD; ,the 

""s.tatio,:.watet"revef teported·at£1:fle'0nea:rby0 Williams well.}ocated,about ,:1000' •feebto·theow@stis,9:5{): , 
N.GMD,.withi1hthe:ov.erburden; Additionally, the sediments within the ditch immediately north 
of the crossing were probed during the site visit and the bedrock surface was encountered 
approximately 3 Yi feet below the water surface. The reach of the ditch was also inspected south 
of the boundary of the proposed dairy property to a point approximately 200 feet downgradient 
of the road crossing. Altho1Jgh.apc:;m:atec1:nel;l,,c;1,g::e:rnents weri:i uotrnade, no oh.vioµsJosses in°flow 
( ciimini§h~d , tlP'IY.s .. ,downgradient). were.,.q bservecl.. These, .features would .be, e.o:p~cteJ;L if 
sµhte1:ranean,karst,featu;.:es &.ern,p:res1:;nt .in the 1.J:t:;i.d,erlying bed,rocl<: and .. ·the,flows·in Jhe .. ditch, 
wernnotaxeflectionof:the,regionaLWi~r-tiilifo· .. ~· .· , .. 

7.0 Review of ISGS July 2009 Report 

The Illinois State Geological Survey recently released a report (July 2009) demonstrating the use 
of light detection imaging and ranging (LIDAR), an aerial photo remote sensing technique, both 
county-wide and in the vicinity of the Tradition South Dairy site. This work was perfo1med in 
an attempt to show the correlation between karst features (i.e, sinkholes, solution cavities) and 
linear fracture patterns (lineaments).6 The report asserts that the LIDAR identified surface 
drainage patterns are "controlled by structures/crevices present in the underlying bedrock 
aquifer." One major lineament identified as the Apple River Canyon Lineament was mapped 
from to the eastern part of the county to the northwest for approximately 22 km and defined as a 
" ... dominant solution enlarged crevice, a series similarly oriented ci·evices, or possibly a fault 
zone." The report asserts that several lineaments were mapped in the vicinity of the dairy site 
based on nearby surface drainage patterns and small sinkholes identified in the field. (The report 
stated that within the eastern part of the county, fewer sinkholes were identified by the LIDAR 
because their dimensions were below the resolution limits of the imagery.) The report depicts 
one of these lineaments trending northwest across the basin footprints. 

The rep01t described the use of ground penetrating radar (GPR) at sites within a few miles of the 
Tradition South Dairy site identifying anomalies measured within the near surface bedrock. This 
GPR evaluation was performed near an outcrop and quarry where crevices were observed that 
had earlier been attributed to localized fracturing of the bedrock because of quarrying and/or 
freeze thaw conditions. Anomalies identified from the GPR evaluation of the subsurface 
bedrock were described as potential individual fractures that were extensive within the bedrock 
mass. However, the repo1t also indicated that the results were preliminary and inconclusive 
without further study. 

6 The definition of lineament as a geologic term is "a linear topographic feature of regional extent that is believed to 
reflect underlying crustal structme." 
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The report also p~~fflffl~ in the area of the Tradition South Site 
developed from the intersection of topographic contours with nearby streams. ~e,~cm,.,.. 
i:iad.iGa:t@~iMtat~.@~~ta,..t~~~-~a~i~~'l.ll.@l.lal..,a,g,i.~n@a,f;.,,.w;i,tJ;i,,.the,... 
mg;iOR~Wa1i@Feta~s1\llaf>·sd~mi,tid,f0,p.this*F©prn•t,sh@!Wlli\Q~j.~,.4: The report states that the 
mapped water levels show that the basin excavations encroach upon "groundwater flowing 
through the karst aquifer of the Galena limestone, especially if groundwater beneath Maquoketa 
shale is under pressure. This situation seems likely based on hydrogeologic observations; for 
example the stream that flows along the northwest corner of the Traditional South site is only 
one of two streams in this area that is perennial at elevations greater than 950 feet above msl. 
The reason for this may be that the stream is spring-fed. If that is the case, the water table would 
be confined and under artesian conditions." 

Based upon the LIDAR mapping, GPR, and field observations in the regional vicinity, the report 
presented a conceptual site model for the karst aquifer within the Galena dolomite, as follows: 

"The aquifer possesses a relatively open karst system in the upper 15 to 25 feet with 
solution-enlarged crevices ranging from an inch to 3 or more feet wide and provides 
network (sic) of conduits and pathways through which -groundwater can rapidly flow. 
Below 25 feet, many crevices become narrower and range from less than 0.25 inches to 
greater than an inch; east west trending crevices tend to retain their widths of 3 or more 
feet with depth thereby providing a (sic) large conduits for the karst aquifer network. 
Bedding planes are somewhat tighter features, but also provide pathways for groundwater 
movement." 

The report concluded: 

" ... that the Traditional (sic) South Dairy site and surrounding area overlie karstified 
carbonate bedrock that constitutes a karst aquifer. As such, the aquifer is highly 
susceptible to groundwater contamination." 

The report further .concluded: · 

"Given that the thickness of the shale overlying the carbonate bedrock at the Traditional 
Dairy (sic) South site is only 10 to 20 feet thick, it is likely that the bottom of the waste 
lagoons will be resting on or within carbonate bedrock. Because lineaments are present 
on the site and because field evidence suggests that the lineaments are open crevices, it is 
likely that the waste lagoons will be in direct contact with a crevice or crevices that is/are 
part of the underlying karst aquifer. Consequently, if there were spills, leakage, or a 
catastrophic breach in tl1e waste lagoon's containment system or their waste distribution 
system, the crevice-karst network would allow its contents to rapidly enter the aquifer 
and create widespread contamination of groundwater and surface water as well. Further 
given the enviromnentally sensitive nature of the Traditional South Site and surrounding 
areas, the application of animal waste onto nearby fields may also pose a threat to 
groundwater and smface water." 
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8.0 Geologic and Hydrogeologic Consequences on Site Development 

• The critical data required for any engineering design to be protective is the adequate 
characterization of the site specific geologic and hydrogeologic setting. Although 
regionaLinfonnationis.usefuli,·,pmfossionaL,engineers,doc,11ot ... d,esign,systems,ba:sed0 on 
regional.··.infonnation.·cS:ite,speci:fic data-mustFbe,·utilized, .. to"understand,actuaJ;conditiJrns, 
for design: 

• The.,designand· construction··oftheba:sins0 •at·,the.site.inch1de features,fully.protectiv:e,·of 
(b~.Jocal. hydrogeologic,,eonditions.· This designhas ... been prepared.jn.compliance"with 
the.applicahle .. regulations ,and&ngineeringpractice,standards and has.been·pennitteq,,,):,y ... 
the··State ofHlinois,inaccordancewith,those·regulations. 

• There· is· a···very lbw p·otential· for .a thre.at Jq_Jocal. groundwate1>0resources from. 
contaminantreleases,fromthe,basins. ,Although theDriftless Area isa·knownkarst area;·•··· 
andkarsLfeatures· have ·been ·observed·in.Jo.·Daviess Count.y;•the siterspecific'.geologrc 
data .. de:i:iye4 ... g.:uring.,site .. development.jndioate no ... Jocalized .karstcJeatures··· are ,present 
belowthe basins/ 

• The near surface presence of the regional water table inhibits the formation of karst 
features in the immediate site vicinity. Additionally,,thelikelyabsenc.e oflocaLor.site 
sp.ecifickavst .. features.prohibitsrapidmo:vem.entofoontamina:nts·viasolutionca;v;ities. 

• The groundwater flow information derived from local well data indicates that the 
advective flow velocity in the bedrock is conservatively estimated at 5± feet per day in 
the vicinity of the basins. However, potential contaminant transport in the fractured 
bedrock would be anticipated to be reduced because of retardation conditions in the rock 
matrix. 

• Rotential, ,bacteriaL ... contamination .... ,that .. may~ ..• reach······· groundwater,;,,cannot migrate 
significantly .. at. these-•velooitiess;,,«lnd ,will not •sm'"\five·•in4hedowwoxygerF groundwateF, 
environment'-' Although ·there is -greater potential,.for.·. inorganic ... contaminantsto migrate 
withi:n·the~groundwater,·any· contaminantwiH·be··attenuatedwith·nm"lnal,,seepagethrough·· 

Jhe.compactedclay·•linersandnatuta:l•tliiybVetbutderr:··.· 

• J;henative,thiokclay,overburdenunderlying.the,basinsminimizesihe'qtrantityof·seepage 
that. will normally ,oceur,fromthe impounded· effluent,(application,,ofJ)an:yts,faw,,shows· 
the, . .iuaximum· seepage ·throughthe-fwe . .feet,of,elay at 0the··northwest.,comer,,ot:.Jhe, .. ncn:th 
basin{;w.orshcasdooations}iscless·thatr370 gal!a:cre/dayithis assumes an average K of 1 
x 10·7 cm/sec and effluent depth of 15 feet). TJaeto.tal..actuaLseepag€,fuomthebasin-s,wiM~ 
be·. signific:,1;1:1~ly )~s,s . PeFAllst; pa:tµriil .. deposits .oLJat .. cl~ys .cJassified. ca.,,underlie.Jhe .. 
bl;lsins .... ".btdditionaHy,c·0 the··1najtftity'·o'f"the'1Jal.'iin···are~·,1s''fuide:rtain······by.ca,ecolay,,~thicJqwss~,.,. 
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g1:e~t~:i;,Jh~tuJJy~J~tet,further•·-reduoiNgdhe.,fLH~nJHxs!pH:Yl?i;}g~,Ccc,E1!I1heu11Qte,,p11eci,:pitated 
so1ids,.fromthe .effluentwiU,lower: the,penneabilityofthe,compae,te<J,liner. · 

• Although the naturaLwater table levels in the area. of.the.bl:l~ins likely :tluGtuate based on 
seasonal cond·itions, theJow ,permefl.bilities,in the overhurden •soils · will ,prevent ·a rapid 
watertablerise; these soil conditions.negate the. potentialforhydrostati(ruplift;scour and · 
piping"atthe base of the liners .. Additionally,the perimeter drain systemincluded inthe 

.· .finalbasindesignwill eliminate awatertablerise above thebaseoftheliners,· 

• ,f'flie greatest thickness of overburden removed for construction was in the northwest 
comer of the n01ih basin at boring B-S 18, where approximately 1 7 feet was excavated. 
The two-foot thick recompacted clay liner was then installed. Assuming a natural unit 
weight of the overburden soils of 13 0 lbs/ft3, this results in a pressure reduction on the 
excavated surface at this point of approximately (2,200) lbs/ft2. However, the added load 
imposed by the c01npacted clay liner along with 15 feet of effluent ( assuming 13 5 lbs/ft3 

for the unit weight of the compacted clay and 62.4 lbs/ft3 for the unit weight of effluent) 
results in a net pressure reduction of approximately (1,000) lbs/ft2 on the excavated 
surface. The smallest thickness of overburden proposed for removal is at the southeast 
comer of the south basin, where approximately two feet of overburden will be removed 
for installation of the clay liner. Using the same unit weights described above, this will 
result in a net pressure increase on the excavated soil surface at this point of 
approximately 950 lbs/ft2. These are extremely low foundation pressures, and will result 
in imperceptible total and differential settlement/heave across the basins. Additionally, 
;pecause of the elastic nature of the underlying natural clays, the net pressure change 
within a few feet of the excavated surface is reduced to zero. Consequently, the potential 
[for basin subsidence is negligible. 

~"',-:::--

• Th,e.Iuly 2009JSGS,report. d}(l§S:Ji°Q~.s .. Jhe. :use,ofsophisticatecL remote,sensing,teclmiques 
and,.applies .• thosecresults,inan,attempt··to··reach,site,specifie;eonclusionsf·'·'This•is notjan• 
ac.cepted.,standard,,of.·•practice,:;,in •.>the, geoteclwical:en:grrreering, industry;" l'he,.•data , 
gj:c;guss.ed, .. in,n,thecc,ISG.S, ,ref>ol't:••ate" getreta},·itp.:nature '"and,Fnots·,determinativch ofe,.site·. 
conditions: Actual·· site,,·subsurface .. data ... is,·.·more rehable··and,. is,,·a1ways•applied fa 
a.9.c;pnim1ce .wjth,,standard engineering'~tattiC'e. Site,,·specific, .. subsurface .d,;1.Jf;l.,.wus:t..Jre 
cqJlected. prioE,,to the. design. <:>f any··structure . .that,may aff eot''OP:,be• .. •affected,by. soil or ·· 
groundwater c.m1ditions.. For .. developments·,such··.as,the,'.Fradition ·SouthDairy/'the· data 
c;ollection~process.· ···is····promulgated .... thrQJJg)1)=\,Jmecific set, of, ... regulations,i which"'were · · 
follow:ed,,reviewed and,pennitted by,,the, State·.of•·Illinois·. ,SeveHtl,of the clSGS report· 
ppnolusiQ:ns .d(;),cflQt.0Qnskler ,thes,site,,.specifio, soH,am,hgroumiwatei~,data eoHeoted t0,,,clate,,i 
~1,1d,are,:1n§Ji:J!Te.£t (Le., .. ··.the"basins.·. arelwilL,notbeindirect,contact :withithenbedrock 
sµr£aoe,nnor.,,is;;there.,evidence·,of,a.oonfined•aquifer··in"thedolomite·:ir1<the·.site·:1Vioin'ity). 
AJthough .. ·.the ,. data· in ·,rlie 1sos··· lepo'ff'pi'ovitte 'useful' Yegional''''in:fol'ftra.tioni 0 it,cis0 

inappr0p1ciate,to, apply theseedata as a•platfonffifo·1nterptefisite;cspeci1io n:mnditi@NS,':J 

Jnsununary,this.·evaluatio11.9onfinr1.s.thatJh~proposed·basinsdomotpresent.acsignjc:fiQaJJ.tthreat··> 
to •. t):iygrq:i:g1c:l:waternesources::0'f,~i1ste1,n~JmDaviess:€@1Jt1;cy;r. 
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DAVI,> P. TRAINOR, P.E., P.G. 
Partner 

EXPERIENCE SUMMARY 

Mr. Trainor has nearly 30 years experience in numerous environmental projects and investigations, which include 
both federal (NPL, RCRA and removal action programs) and state-lead projects. Categories include disposal 
facility siting and design studies, RI/FS programs, groundwater assessments, remedial design, and construction 
management. He has represented industrial and government clients in technical negotiations for a variety of 
facilities and settings. 

REGISTRATIONS AND PROFESSIONAL AFFILIATIONS 

Professional Engineer, Wisconsin, Michigan, Pennsylvania, California, Idaho, Iowa 
Professional Geologist, Wisconsin 
American Society of Civil Engineers 
International Society for Soil Mechanics and Foundation Engineering 
American Institute of Professional Geologists, Certified Professional Geologist, AIPG 

EDUCATION AND TRAINING 

M.S. Civil and Environmental Engineering, University ofWisconsin, Madison, 1983 
B.S. Civil Engineering, Ohio State University, 1978 
B.S. Geology, Ohio State University, 1975 
OSHA 40-hour Hazwoper 

PROFESSIONAL HISTORY 

NewFields, 2003 to present 
URS Corporation (previously Dames & Moore), Principal-in-Charge/Senior Engineer, 1987 to 2003 
RMT, Inc., Geotechnical Project Engineer, 1983 to 1984; 1985 to 1987 
Northern Engineering arid Testing, Geotechnical Project Engineer, 1984 to 1985 
Tenatech, Inc., Staff Engineer, 1978 to 1981 

REPRESENTATIVE PROJECT EXPERIENCE 

• Currently managing multi-firm RIIFS at a former ordnance manufacturing facility, NPL site; administered as a 
wildlife refuge by the federal Fish and Wildlife Service; Marion, Illinois. 

• Managed RIIFS for NPL site, former manufactured gas plant and wood treatment site; directed remedial design 
and construction for interim coal tar removal system from a confined aquifer; Ashland, Wisconsin. 

• Refurbished defunct groundwater extraction and pumping system; developed ozone sparge system design for 
low permeability soil conditions contaminated with chlorinated hydrocarbons at a former manufacturing plant. 
Edge1ton, Wisconsin. 

• Evaluated mercury migration conditions in groundwater in defense of class-action claim at a caustic soda 
manufacturing facility; Mcintosh, Alabama. 

• Oversaw USEPA removal action; negotiated groundwater cleanup costs for final settlement with Wisconsin 
Department ofNatural Resources for a former plating facility; Elkhorn,.Wisconsin. 

• Developed source ·and groundwater characterization data for an historic industrial site contaminated with 
chlorinated hydrocarbons; developed in-situ and ex-situ remedial options for soil contaminated as hazardous 
waste; Fort Atkinson, Wisconsin · 
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• Coordinated investigation and developed remedial options for a former manufactured gas plant site currently 
used as a bulk propane distribution facility. Marshfield, Wisconsin. 

• Performed research and provided expert testimony about the fate and transport of gasoline contaminants 
released from underground storage tanks allegedly contaminating a private residence. Wisconsin. 

• Coordinated and implemented environmental due diligence in preparation for acquisition for poult1y processing 
operations at 90+ facilities. Wisconsin and Minnesota. 

• Provided expe1i testimony at an arbitration hearing on the validity of long-term remedial costs for a landfill 
(Superfund site) in southeastern Wisconsin. 

• Developed remedial options for several manufactured gas plant sites; New York and Pennsylvania. 

• Coordinates groundwater extraction/treatment and monitoring at a plating facility site contaminating 
groundwater with chromium. Illinois. 

• Evaluated applicability of past and future costs to validate insurance claims for remedial action at several 
landfill sites, Great Lakes States. 

• Provided research and expert testimony at deposition for a named paiiy at a Superfund site identifying other 
PRPs from individual waste stream analyses, Wisconsin. 

• Directed ROD implemented remedy including a gas extraction system upgrade and point-of-entry water filter 
installations for private homes, municipal sanitary landfill; Hudson, Wisconsin. Included expert testimony at 
trail. 

• Directed work plan development, negotiated USEP A approval, and directed the investigation for an abandoned 
landfill (NPL site); Tomah, Wisconsin. 

• Oversaw design and construction of a landfill gas extraction system for an abandoned sanitary landfill; Tomah, 
Wisconsin. 

• Provided expert testimony at deposition for a machine parts manufacturer evaluating the identification of 
manufactured gas plant waste disposed on their property; Milwaukee, Wisconsin. 

• Provided expert testimony at trial for a paper company providing alternative water supplies for private 
residences affected by groundwater contamination from an industrial landfill; Eau Claire, Wisconsin. 

• Developed strategy for investigating and providing cleanup options for dry-cleaning sites; Stevens Point, 
Wisconsin. 

• Provided Agency negotiation, consultant review and oversight of an investigation and remedial options analysis 
for an abandoned sanitary landfill; Rice Lake, Wisconsin. 

• Directed remedial design and remedial action oversight including final cover and landfill gas control, for an 
abandoned municipal waste landfill; Wausau, Wisconsin. 

• Directed remedial design activities, including final cover and landfill gas control, for an abandoned municipal 
waste landfill; Rhinelander, Wisconsin. 

• Performed a groundwater assessment, negotiated Agency approval for a selected remedial option, and directed 
construction management of a leachate extraction system for a paper waste landfill; Eau Claire, Wisconsin. 

• Directed preparation of design plans and specifications, and construction management for remediation of 
200,000 cubic yards of mining wastes under the Wisconsin Environmental Repair Program; Mineral Point, 
Wisconsin. 

• Provided expert testimony at trial for food processing company siting a solid waste disposal facility; case 
involved potential groundwater contamination from biological residues originating from waste land-spreading. 

• Provided expert testimony at deposition for a defendant for insurance claims at a foundry waste site 
( contaminated with lead); Milwaukee, Wisconsin. 
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• Prepared and implemented USEPA-approved RCRA facility investigation work plan for a hazardous waste 
incinerator (CWM Chemical Services); Chicago, Illinois. 

• Directed preparation of Plan of Operation for a 3.5 million cubic yard sanitary landfill, including expert 
testimony before the Waste Facility Siting Board; Madison, Wisconsin. 

• Directed preparation of plans and specifications for landfill cover restoration, state Superfund site; Madison, 
Wisconsin. 

• Directed a remedial investigation and feasibility study for groundwater remediation options for an abandoned · 
landfill; Dane County, Wisconsin. 

• Directed remedial investigation for a former wood treatment (creosote) facility; Reed City, Michigan. 

• Negotiated language for a voluntary consent order and directed investigation for a landfill remedial 
investigation (PRP group); Madison, Wisconsin. 

• Coordinated design and construction of a landfill gas extraction system; Madison, Wisconsin. 

• Directed preparation of a Feasibility Study and hydrogeologic assessment for a 1.5 milliop cubic yard industrial 
landfill; Wisconsin .. 

• Coordinated investigations and developed remediation options for several abandoned city sanitary landfills; 
Madison, Wisconsin. 

• Developed a Feasibility Study for a 4 million cubic yard sanitary landfill, and provided expert testimony at a 
contested-case hearing; Madison, Wisconsin. 

• Supervised subsurface investigations and prepared recommendations for remediation of two chlorinated 
hydrocarbon spill sites; Wisconsin manufacturing facilities. 

• Supervised subsurface investigations and prepared hydrogeologic reports for several closed municipal landfill 
sites; Madison, Wisconsin. 

• Prepared RCRA facility investigation work plan for a large military defense contractor (Hamilton Standards); 
Windsor Locks, Connecticut. 

• Developed remediation options for PCB-contaminated soils at an aluminum manufacturing plant; Kentucky . 

. • Developed an environmental and economic assessment for a county siting a hazardous waste facility;· 
Minnesota. 

• Prepared feasibility/plan of operation report for a PCB transformer salvage facility; Juneau, Wisconsin. 

• Designed a vacuum extraction system for remediation of an underground gasoline spill at a service station; 
Madison, Wisconsin. 

• Designed and supervised construction of ciay-lined earthen impoundments :v,,ith dewatering facilities for 
foundry process sludge for a large industrial foundry facility; Defiance, Ohio. 

• Devised geotechnical testing programs of various waste materials generated from paper manufacturing 
processes. 

• Provided geotechnical analysis and recommendations for repair of a failure in a clay liner sidewall for a 
sanitary landfill; Minneapolis. 

• Designed and implemented a modified multi-unit triaxial device to study the effects of leachate permeants on 
clay soils. 

• Designed and provided construction documentation, kiln dust disposal facility; Alpena, Michigan. 

• Designed and provided construction documentation, sanitary landfill; Minneapolis. 

• Designed and provided construction documentation, foundry waste landfill; Milwaukee. 

• Performed hydrogeological assessment of a solvent spill for an underground storage tank; South Bend, Indiana. 
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DAV/DP. TRAINOR 

• Dete1mined stability and projected settlements of embankments for bridge foundation; Idaho. 

Designed foundation and retaining structure recommendations for various commercial, industrial and 
transportation facilities; Idaho, Oregon and Washington. 

• Designed foundation systems for residential, commercial and industrial buildings constructed on problem soils; 
San Francisco Bay area. 

• Developed recommendations for the repair of residential structures damaged by soil expansion and settlement; 
San Francisco Bay area. 

• Analyzed static and dynamic seacliff erosion and provided setback recommendations for a coastal 
development; Aptos, California. 

PUBLICATIONS AND PRESENTATIONS 

Author, "The Results of Treating MGP Generated Tar with an Innovative In-Situ Chemical Oxidation Technology 
at a former MGP Site in Northern Wisconsin," Remtech09 Conference, 2009 

Author, "Strengths of GIS Application on Site Characterization," American Gas Association - MGP Workshop, 
2006. 

Author, "Characterization and Remedial Action at a F01mer MGP Adjacent ·to a Former Wood Treatment 
Operation," Gas Technology Institute Site Remediation Technologies Conference, 2000. 

Co-author, "Isotopic Identification of the source of Methane in Subsurface Sediments of an Area Surrounded by 
Waste Disposal Facilities," in Applied Geochemistry, USGS, 1998 . 

. Co-author, "Groundwater Remediation at a Deink Landfill," TAPPI Environmental Conference, 1994. 

Author, "Isotope Aging to Determine Methane Gas Sources, Geological Society of America, National Conference, 
1992. 

Author, "Current Status of Environmental Assessments," Government Institutes Seminar, Madison, 1992. 

Author, "RCRA Corrective Action - 1990," paper presented to the Minnesota State Bar Association, Minneapolis, 
1990. 

Author, "Investigation and Remediation of a Printing Solvent Release," paper presented at the short course 
Detection and Corrective Action for Leaking Underground Storage Tanks, Department of Engineering-Professional 
Development, University of Wisconsin, Madison, 1989. 

Co-author, "Case Studies in Constructive Use of Foundry Wastes for Landfill Construction," paper presented at the 
American Foundrymen's Society Casting Conference, 1987. 

Author, "Moisture and Saturation Effects on Hydraulic Conductivity Testing," paper presented at the ninth annual 
Madison Waste Conference, 1986. 

Co-author, "Use of Found1y Quenched Slag - Drainage Medium," presented at the 1986 Madison Waste 
Conference. 
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Table 1 
Water Level Data from Local Private Wells 

Approximate Approximate 
Location Ground Surface Static Water Groundwater 
Number Well Loaction/Owner Elevation Level Elevation 

1 Hutsmacher 990 50 940 
1 Hutsmacher 990 38 952 
2 Williams/Ziegle 935 25 910 
2 G Williams/Ziegle 935 18 917 
3 Williams 975 25 950 
4 Gast 1005 49 956 
4 Gast 1005 50 955 
5 Paige 970 45 925 
5 Paige 970 43 927 
6 Fox 965 30 935 
7 Nora Lumber 1005 45 960 
8 Wickland 975 10 965 
9 Morris 1000 15 985 

10 Green 975 9 966 
11 Mullen. 980 15 965 
11 Mullen 980 ·20 960 
12 Bourguin 970 30 940 
13 E Lyon 970 70 900 
14 Gundry 960 35 925 
15 Martin 
16 Kaiser 940 46 894 
17 Millam 950 58 892 
18 Hintz 965 66 899 
19 Schwoob 975 17 958 
20 Doubler 940 29 911 
21 Oscar Meyer 955 55 900 
22 Crain 1005 68 937 
23 Cropper 995 72 923 
24 Fay 975 16 959 



--- --------------------------- ----~---

Table 2 
Summary of Hydraulic Parameters Derived from Well Drillers Logs 

Water Level 
Static whlle Specific Hydraul!c Hydraulic Hydraulic 

AP! (cllck longitude Latitude Elev Elev Total casing Top Bottom Rate Water(ft pumping Drawdown Capacity Transmtsslty Saturated Conductivity Conductivity Conductivity 
for1epo1t) {NAD83) (NAD83) s,c Twp 01, Rao 01, Owner Name Or!ller fFt) Ror Oen th Depth Formation Elev Elev (gpmJ bgs) (ft bgs) (n.) foom/ftJ tqpd/ft\ Thickness frt. fat1d/tt~z1 fftfdav\ {cm/sec) 

' 2B N SE Hutsmaeher, Landis Geo. Lvons 0 2BB 26 Platteville " 2BB 30 50 64 14 2-14 3,214.3 238 13.51 1.B1 6.37E-04 
Coad Well & Pump 

-B9.9649S 42.436221 2B N SE Zelgle, LR. Co. 125 80 Galena 76 125 20 16 63 47 0.43 638.3 109 S.BS 0.78 2.76E-04 
Wi!liams. 

2.5 2B N 'E George/Kenneth Lvons Well Drlfling 130 42 Galena " 125 26 29 72 " 0.60 eo7.o 96 9.45 1.27 4.-46E-04 
2B N SE Wi!fiam-s, Gerald Larry Lyons 291 197.5 Platteville " 291 30 25 110 80 0.38 562.5 266 2.11 0.28 9.98E-OS 

ff 1.'20?.SE.~11 -69.96130 42.456494 28 N SE Dale Hubb 162 41 Galena 65 162 25 50 110 60 0.42 625.0 112 5.56 0.75 2.6JE-04 
2B N SE Lyons Well Dril!lng 170 41 Plattevllle 110 170 12 45 60 15 O.BO 1,200.0 125 9.60 1.29 4.53E-04 
2B N SE lvons Well Orillim:1 170 43 Platteville 170 10 30 120 ,0 0.11 166,7 140 1.19 0.16 5.62E-05 

__J. • -69.947807 42.45674 2B N SE Nora Lumber Compa11y lOOOTM 182 

~ " 182 10 " 47 5,00 7,500.0 137 54.74 7.34 

II __J -89.94602 • 2B N 5E 97DTM 135 o 135 12 10 40 30 0.40 600.0 125 4.50 0.64 
__J -139.953701 32 29N 5E Coad, Floyd M. 177 B1 177 15 16 68 52 0.29 432.7 161 2.69 0.36 

10 -69.985554 36 29 N 4E owner 142 10• Galena 70 142 25 10 70 60 0.42 625.0 132 4.73 0.63 f-----,1 -99.943737 ' 28 N SE Coad, Floyd M. 165 40 Galena 32 155 15 21 48 27 0,56 833,3 14' 5.79 0.78 2.73E...04 >----------
J::i' J.J.955E•11 -89,954976 42.451644 2B N 5E Bour uin, Tom 155 23 rav limestone 155 ,o 125 

13 1 20B5E•11 -BS,954978 42,451644 2BN 5E Lyon, Elsie M. owner 190 27 grev limestone o 190 15 70 6a -2 120 
t~ 1.2055E+1 r ·90.01415 42,,:165554 JS 29N 4E Gundrv, Jon M. Coad, Floyd M. 200 40 Galena 1, 200 25 36 47 11 2.27 3.409.1 164 20.79 2.79 9.B1E-04 
15 17.0e5E·.-11 -90.020695 4VIS0984 2 2BN 4E Martin, Charles 9BOTM 220 0 

Galena limesto 

1G 

I 
-90.017964 42.445529 2BN 4E Thompson, John J_ 210 84 ne 52 210 40 " 82 34 1.16 1,764.7 162 10.59 1.46 5.14E-04 

~ -90.022636 42.445519 2 28N 4E • Coad, FloydM. 205 40 Galena B1 205 20 59 112 53 O.Ja 566.0 146 3.BB 0,52 1.BJE...04 
f------t, -89.985509 42.4311118 12 28 N 4E Coad, Floyd M. 245 40 Galena 75 245 15 " 75 7 2.14 3,214.3 177 16.16 2.43 8.57E-04 
~J ~9.952156 42.453983 5 2B N SE Coad, F!cyd M. 175 42 Galena 110 175 20 ,, 50 " 0.63 937.5 157 5.97 O.BO 2.B2E-04 
~ -89.963157 .d2.432564 2B N SE Coad, Flovd M. 194 40 Galena 76 194 20 " 39 ' 2.50 3,750.0 163 23.01 3.05 1.09E-03 
~ -89.98362 42.434383 28 N SE 

'''" ''" om,aoy ~ 219 13 Galena 157 219 25 56 72 16 1.56 2,343.8 163 14.38 1.e3 6.7SE-04 

~j -89.98449 42.470938 ,, 29 N SE Crafn John F.Sr L 170 45 Plattevllle 72 170 0 

5 2BN SE Cropper, Juanita 160 42 Guttenber 130 160 23.5 72 104 " 0.73 1.101.6 " 12.52 1.68 5.91E-04 ~. 42.443474 2B N SE Fay, Steve ompson, onn J 200 61 limestone 180 200 20 16 73 57 0.35 526.3 184 2.86 0.38 1.35E-04 

;: -~:9~:;~;5 
42.446242 2BN SE OaJv,James owner 985TM 1i6 34 limestone 0 176 10 38 44 1.67 2,500,0 138 18.12 2.43 8.SSE-04 

42.45465 2B N SE 

Elf 
165 42 dolomite 83 165 10 40 55 15 0,67 1,000.0 125 8.00 1.07 J.78E-04 

~ 42.449723 2BN SE M. 180 85 180 15 26 68 42 0.36 535.7 154 3.48 0,47 1.64E--04 

~ 42,458369 2B N SE 145 25 145 12 80 80 0.0 65 

~ 42.457718 2aN SE M. 185 95 185 20 22 70 48 0.42 625.0 163 3.83 0.51 1.BtE-04 

~ 42.452785 2BN SE M. 202 " 202 20 35 61 26 0,77 1, 153.6 167 6,91 0,93 3.26E.04 

~ 42.4553 2BN 5E M. 175 95 175 20 23 0.47 697,7 152 4.59 0,62 2.17E--04 
42.456508 28 N SE . 165 41 rock 75 165 ~ -

S.SOE+OO ft/day ma, 7 3-.tE;-Q!'.l .,_59E_ ... ')3 

!!h 2009.2 ft/year min J..?OE.-01 l,n_E-0.:: 
~ k• -9.631:.-01 ft/day Geometric Mean ~ :;_J!IE ... J4 

n• 0.5% 
Where: v = average linear groundwater velocity {ft/day) h1 "' 960 feet 

k = hydraulic conductivity (ftJday) h2= 940 feet 
n = porosity 11 = O feet 

dh =.change in he.ad along flow path 12. 700 feet 

di= distance between head elevations along now oath 
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DA Vlp P. TRAINOR, P.E., P.G. 
Partner 

EXPERIENCE SUMMARY 

Mr. Trainor has over 29 years experience in numerous environmental projects and investigations, which include 
both federal (NPL, RCRA and removal action programs) and state-lead projects. Categories include disposal 
facility siting and design studies, RI/FS programs, groundwater assessments, remedial design, and construction 
management. He has represented industrial and government clients in technical negotiations for a variety of 
facilities and settings. 

REGISTRATIONS AND PROFESSIONAL AFFILIATIONS 

Professional Engineer, Wisconsin, Michigan, Pennsylvania, California, Idaho, Iowa 
Professional Geologist, Wisconsin 
American Society of Civil Engineers 
International Society for Soil Mechanics and Foundation Engineering 
American Institute of Professional Geologists, Certified Professional Geologist, AIPG 

EDUCATION AND TRAINING 

M.S. Civil and Environmental Engineering, University of Wisconsin, Madison, 1983 
B.S. Civil Engineering, Ohio State University, 1978 
B.S. Geology, Ohio State University, 1975 
OSHA 40-hour Hazwoper 

PROFESSIONAL HISTORY 

NewFields, 2003 to present 
URS Corporation (previously Dames & Moore), Principal-in-Charge/Senior Engineer, 1987 to 2003 
RMT, Inc., Geotechnical Project Engineer, 1983 to 1984; 1985 to 1987 
Northern Engineering and Testing, Geotechnical Project Engineer, 1984 to 1985 
Terratech, Inc., Staff Engineer, 1978 to 1981 

REPRESENTATIVE PROJECT EXPERIENCE 

• Cunently managing multi-firm RI/FS at a former ordnance manufacturing facility, NPL site; administered as a 
wildlife refuge by the federal Fish and Wildlife Service; Marion, Illinois. 

• Managed RI/FS for NPL site, former manufactured gas plant and wood treatment site; directed remedial design 
and construction for interim coal tar removal system from a confined aquifer; Ashland, Wisconsin. 

• Refurbished defunct groundwater extraction and pumping system; developed ozone sparge system design for 
low permeability soil conditions contaminated with chlorinated hydrocarbons at a former manufacturing plant. 
Edge1ton, Wisconsin. 

• Evaluated mercury migration conditions in groundwater in defense of class-action claim at a caustic soda 
manufacturing facility; Mcintosh, Alabama. 

• Oversaw USEP A removal action; negotiated groundwater cleanup costs for final settlement with Wisconsin 
Depaitment of Natural Resources for a former plating facility; Elkhorn, Wisconsin. 

• Developed source and groundwater characterization data for an historic industrial site contaminated with 
chlorinated hydrocarbons; developed in-situ and ex-situ remedial options for soil contaminated as hazardous 
waste; Fort Atkinson, Wisconsin 

1 



DAVID P. TRAINOR 

• Coordinated investigation and developed remedial options for a former manufactured gas plant site currently 
used as a bulk propane distribution facility. Marshfield, Wisconsin. 

• Performed research and provided expe1i testimony about the fate and transport of gasoline contaminants 
released from underground storage tanks allegedly contaminating a private residence. Wisconsin. 

• Coordinated and implemented environmental due diligence in preparation for acquisition for poultry processing 
operations at 90+ facilities. Wisconsin and Minnesota. 

• Provided expert testimony at an arbitration hearing on the validity of long-term remedial costs for a landfill 
(Superfund site) in southeastern Wisconsin. 

• Developed remedial options for several manufactured gas plant sites; New York and Pennsylvania. 

• Coordinates groundwater extraction/treatment and monitoring at a plating facility site contaminating 
groundwater with chromium. Illinois. 

• Evaluated applicability of past and future costs to validate insurance claims for remedial action at several 
landfill sites, Great Lakes States. 

• Provided research and expert testimony at deposition for a named party at a Superfund site identifying other 
PR.Ps from individual waste stream analyses, Wisconsin. 

• Directed ROD implemented remedy including a gas extraction system upgrade and point-of-entry water filter 
installations for private homes, municipal sanitary landfill; Hudson, Wisconsin. Included expert testimony at 
trail. 

• Directed work plan development, negotiated USEP A approval, and directed the investigation for an abandoned 
landfill (NPL site); Tomah, Wisconsin. 

• Oversaw design and construction of a landfill gas extraction system for an abandoned sanitary landfill; Tomah, 
Wisconsin. 

• Provided expert testimony at deposition for a machine parts manufacturer evaluating the identification of 
manufactured gas plant waste disposed on their property; Milwaukee, Wisconsin. 

• Provided expert testimony at trial for a paper company providing alternative water supplies for private 
residences affected by groundwater contamination from an industrial landfill; Eau Claire, Wisconsin. 

• Developed strategy for investigating and providing cleanup options for dry-cleaning sites; Stevens Point, 
Wisconsin. 

• Provided Agency negotiation, consultant review and oversight of an investigation and remedial options analysis 
for an abandoned sanitary landfill; Rice Lake, Wisconsin. 

• Directed remedial design and remedial action oversight including final cover and landfill gas control, for an 
abandoned municipal waste landfill; Wausau, Wisconsin. 

• Directed remedial design activities, including final cover and landfill gas control, for an abandoned municipal 
waste landfill; Rhinelander, Wisconsin. 

• Performed a groundwater assessment, negotiated Agency approval for a selected remedial option, and directed 
construction management of a leachate extraction system for a paper waste landfill; Eau Claire, Wisconsin. 

• Directed preparation of design plans and specifications, and construction management for remediation of 
200,000 cubic yards of mining wastes under the Wisconsin Environmental Repair Program; Mineral Point, 
Wisconsin. 

• Provided expert testimony at trial for fobd processing company siting a solid waste disposal facility; case 
involved potential groundwater contamination from biological residues originating from waste land-spreading. 

• Provided expe1i testimony at deposition for a defendant for insurance claims at a foundry waste site 
(contaminated with lead); Milwaukee, Wisconsin. 
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DAVID P. TRAINOR 

• Prepared and implemented USEPA-approved RCRA facility investigation work plan for a hazardous waste 
incinerator (CWM Chemical Services); Chicago, Illinois. 

• Directed preparation of Plan of Operation for a 3.5 million cubic yard sanitary landfill, including expert 
testimony before the Waste Facility Siting Board; Madison, Wisconsin. 

• Directed preparation of plans and specifications for landfill cover restoration, state Superfund site; Madison, 
Wisconsin. 

• Directed a remedial investigation and feasibility study for groundwater remediation options for an abandoned 
landfill; Dane County, Wisconsin. 

• Directed remedial investigation for a former wood treatment (creosote) facility; Reed City, Michigan. 

• Negotiated language for a voluntary consent order and directed investigation for a landfill remedial 
investigation (PRP group); Madison, Wisconsin. 

• Coordinated design and construction of a landfill gas extraction system; Madison, Wisconsin. 

• Directed preparation of a Feasibility Study and hydrogeologic assessment for a 1.5 million cubic yard industrial 
landfill; Wisconsin. 

• Coordinated investigations and developed remediation options for several abandoned city sanitary landfills; 
Madison, Wisconsin. 

• Developed a Feasibility Study for a 4 million cubic yard sanitary landfill, and provided expert testimony at a 
contested-case hearing; Madison, Wisconsin. 

• Supervised subsurface investigations and prepared recommendations for remediation of two chlorinated 
hydrocarbon spill sites; Wisconsin manufacturing facilities. 

• Supervised subsurface investigations and prepared hydrogeologic reports for several closed municipal landfill 
sites; Madison, Wisconsin. 

• Prepared RCRA facility investigation work plan for a large military defense contractor (Hamilton Standards); 
Windsor Locks, Connecticut. 

• Developed remediation options for PCB-contaminated soils at an aluminum manufacturing plant; Kentucky. 

• Developed an environmental and economic assessment for a county siting a hazardous waste facility; 
Minnesota. 

• Prepared feasibility/plan of operation report for a PCB transformer salvage facility; Juneau, Wisconsin. 

• Designed a vacuum extraction system for remediation of an underground gasoline spill at a service station; 
Madison, Wisconsin. 

• Designed and supervised construction of clay-lined earthen impoundments with dewatering facilities for 
foundry process sludge for a large industrial foundry facility; Defiance, Ohio. 

• Devised geoteclmical testing programs of various waste materials generated from paper manufacturing 
processes. 

• Provided geotechnical analysis and recommendations for repair of a failure in a clay liner sidewall for a 
sanitary landfill; Minneapolis. 

• Designed and implemented a modified multi-unit triaxial device to study the effects of leachate permeants on 
clay soils. 

• Designed and provided construction documentation, kiln dust disposal facility; Alpena, Michigan. 

• Designed and provided construction documentation, sanitary landfill; Minneapolis. 

• Designed and provided construction documentation, foundry waste landfill; Milwaukee. 

• Performed hydrogeological assessment of a solvent spill for an underground storage tank; South Bend, Indiana. 
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N E\VFJ EI.DS DAVIDP. TRAINOR 

• Dete1mined stability and projected settlements of embankments for bridge foundation; Idaho. 

• Designed foundation and retaining structure recommendations for various commercial, industrial and 
transpmiation facilities; Idaho, Oregon and Washington. 

• Designed foundation systems for residential, commercial and industrial buildings constructed on problem soils; 
San Francisco Bay area. 

• Developed recommendations for the repair of residential structures damaged by soil expansion and settlement; 
San Francisco Bay area. 

• Analyzed static and dynamic seacliff eros10n and provided setback recommendations for a coastal 
development; Aptos, California. 

PUBLICATIONS AND PRESENTATIONS 

Author, "The Results of Treating MGP Generated Tar with an Innovative In-Situ Chemical Oxidation Technology 
at a former MGP Site in Northern Wisconsin," Remtech09 conference, 2009 

Author, "Strengths of GIS Application on Site Characterization," American Gas Association - MGP Workshop, 
2006. 

Author, "Characterization and Remedial Action at a Former MGP Adjacent to a Former Wood Treatment 
Operation," Gas Technology Institute Site Remediation Technologies Conference, 2000. 

Co-author, "Isotopic Identification of the source of Methane in Subsurface Sediments of an Area Surrounded by 
Waste Disposal Facilities," in Applied Geochemistry, USGS, 1998. 

Co-author, "Groundwater Remediation at a Deink Landfill," TAPPI Environmental Conference, 1994. 

Author, "Isotope Aging to Determine Methane Gas Sources, Geological Society of America, National Conference, 
1992. 

Author, "Current Status of Environmental Assessments," Government lnstitutes Seminar, Madison, 1992. 

Author, "RCRA Corrective Action - 1990," paper presented to the Minnesota State Bar Association, Minneapolis, 
1990. 

Author, "Investigation and Remediation of a Printing Solvent Release," paper presented at the short course 
Detection and Corrective Action for Leaking Underground Storage Tanks, Department of.Engineering-Professional 
Development, University of Wisconsin, Madison, 1989. 

Co-author, "Case Studies in Constructive Use of Foundry Wastes for Landfill Construction," paper presented at the 
American Foundrymen's Society Casting Conference, 1987. 

Author, "Moisture and Saturation Effects on Hydraulic Conductivity Testing," paper presented at the ninth annual 
Madison Waste Conference, 1986. 

Co-author, "Use of Foundry Quenched Slag - Drainage Medium," presented at the 1986 Madison Waste 
Conference. 
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-,v.:.port ~umber: 07075126.0001 
lferracon ; LABORATORY COMPACTION CHARACTERISTICS OF SOIL . ' 

Service Date: January 28, 2008 870 40th Avenue 
Bettendorf, IA 52722 

;. l (563) 355-0702 
; ~~================================================================================================== 
' ·· nt: Traditional Family Dairies Report Date: January 28, 2008 

. ~ 
u li3§111·lh·lllidlil 

15857 Bear Mountain Blvd 

Project: T raditional Family Dairies N. and S. Facility 
Highway 78 

Bakersfield CA 93311 Warren, IL 

! ··, 
, I Project Number: 07075126 
L ~·M_a_t_e_r,-.a-,-,n- fi_o_r._m_a_t_io_n ______ ______ S_a_m_ p_le- ln_fi_o_r._m_· a_t_io_n _ ____ ________ _ 

, Contractor: Sampled By: 
j lsource of Material: Depths 1 to 5 Feet Sample Location: 
' lrroposed Use: 

Borings 88 and 810 

r-· fSCS: Sample Description: Dark Brown Fat Clay 

l...l Laboratory Test Data 

ll I . 
i.J 

Test Procedure: 
Test Method: 
Sample Preparation: 
Rammer Type: 
Maximum Dry Unit Weight, pcf: 
Optimum Water Content, %: 

, .. ., 
! I .t 
: I 
\ .. ./ 

' ,, 

( 

! 
' i I ·' 

( 

ASTM D 698 
Method A 

Moist Preparation 
Mech. Rammer 

99.0 
18.5 

Liquid Limit: 
Plastic Limit: 
Plasticity Index: 

% Passing #40: 
% Passing #200: 

Moisture Density Relations 
Zero Air Voids Curve for assumed specific gravity 2. 70 

,m 

"' ' .. 
i "' 
l: .. CJ) 
·;;; 

"' 95 
~ 
:, 
>, 9< 
c5 

. 93 

1/ ' r-,... \ 
j 

... 
~ , 

I\ \ 
' I ~ \ 

I\. ' 
' 
I I\ 

"' 
92 

.. 
I\ i\ 

J 
,., 

Result 

51 
19 
32 
NA 
NA 

\ 
~ 

! 
' ( 

11 t2 t3 U 1$ 16 f1 1V 1.9 3J 21 22 ZJ 2( 2S 26 2' 21 ~ 3J '.31 32 

l . .: Water Content ('14,) 

Comments: Laboratory Constant Head Permerability Test: 3 X 10"-8 

Specifications 

iervices-Obtain a sample of fill material at the project site and return it to the laboratory. Prepare and test the sample for 
moisture-density relationship. 

' i teport Distribution: 
'· . • - ·~ditional Family Dairies 

rer Stutz Inc 

William K. Beck 
Office Manager Ill 

The tests were pe.rformed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client · 
indicated above and shall not be reproduced except in full without the written consent of our company. Test resu lts transmitted herein are only applicable 

, the actual samples tested at the location(s) refe renced and are not necessarily indicative of the properti.es of other apparently similar or identical /1:, J 6 
1aterials. '-"\ 
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~ABORATORY COMPACTION CHARACTERISTICS OF SOIL 
L.;{~port :~umber: 07075126.0002 
Service Date: January 28, 2008 

llerracon 
870 40th Avenue 
Bettendorf, IA 52722 

~ ·: 
! L\ ~================================================================c::======:=======================(=56=3=)=35=5=· 0=7=0=2================== 

1t: Traditional Family Dairies Report Date: January 28, 2008 

! f 
' I ' ' ' l · .... ~ 

Ex emption (b)(6) 
15857 Bear Mountain Blvd 
Bakersfield CA 93311 

Project: Traditional Family Dairies N. and S. Facility 
Highway 78 
Warren, IL 

t .. ~ 
; ~I ~~~~~~~~~~ ~~~~~~~~~~~P_ro_j_ec_t_N_u_m~ b_er_:_0_7_0_7_5_12_6~~~~~~~~~~~~ 
-Material Information Sample Information 

, Contractor: Sampled By: 
'. Source of Material: Depths 1 to 5 Feet Sample Location: 
. ·Proposed Use: . 

Boring S7 and S15 

: \JSCS: 
l l 
I J Laboratory Test Data 
( ) 

: I 
:J 

f i 
i ! 
. ' \ ~ 

f . ··~ 
1 • . ' 
' i 

Test Procedure: 
Test Method: 
Sample Preparation: 
Rammer Type: 
Maximum Dry Unit Weight, pcf: 
Optimum Water Content, %: 

Sample Description: Dark Brown Lean to Fat Clay 

ASTM 0698 
Method A 
Moist Preparation 
Mech. Rammer 
97.0 

20.5 

Liquid Limit: 
Plastic Limit: 
Plasticity Index: 
% Passing #40: 
% Passing #200: 

Moisture Density Relations 

Result 

52 
.if.. 
31 
NA 
NA 

Zero Air Voids Curve for assumed specific gravity 2.70 

' ,a, 
IID 

102 

"" 
m 

i ~ 
·a 98 

~ 71 

'E 96 
::, 

t 95 

•• .. .. 
•• 
"' .. 

,. 

\. 

' 
'-

- r,.. 

i',. 

-

!lo. 

'\ 
r\. 
' 
' '-

" I'\ "', 
I\. r\.. 

. 'I,. 

' 'I 

·- ' U 15 16 fl 18 19 211 21 22 ZJ 2, 2S 2G 21 35 ~ 3J 31 ::JZ :n 

Specifications 

Comments: Laboratory Constant Head Permerability Test 6 X 10A-8 

{eport Distribution: 
.. '" -"'\ditional Family Dairies 

,rer Stutz Inc 

William K. Beck 
Office Manager Ill 

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client 
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable 

J the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical 
1aterials. 
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j-ABORATORY COMPACTION CHARACTERISTICS OF SOIL 
.J eport ! .umber: 07075126.0003 
Service Date: January 28, 2008 
1 
i 

llerracon 
870 40th Avenue 
Bettendorf, IA 52722 
(563) 355-0702 

.,t: Traditional Family Dairies Report Date: January 28, 2008 

f 
l 
I i 

Exemption (b)(6) 

15857 Bear Mountain Blvd 
Bakersfield CA 93311 

Project: Traditional Family Dairies N. and S. Facility 
Highway78 

,_.., Warren, IL 

r-, Project Number: 07075126 
f r

1

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
'·-Material Information Sample Information 
.. ~ontractor: Sampled By: 
I t,ource of Material: Depth 1 to 5 Feet Sample Location: Borings N14 and N15, 
L -Proposed Use: 

rrscs: Sample Description: Dark Brown Fat Clay 

. ' 
• . . i Laboratory Test Data 

Test Procedure: 
Test Method: 
Sarnple Preparation: 
Rammer Type: 
Maximum Dry UnitWeight, pct: 
Optimum Water Content, %: 

l l 
' l u 

l 

ASTM D 698 
Method A 
Moist Preparation 
Mech. Rammer 
93.5 
24.0 

·j 

Liquid Limit: 
Plastic Limit: 
Plasticity Index: 
% Passing #40: 
% Passing #200: 

Moisture Density Relations 
Zero Air Voids Curve for assumed specific gravity 2. 70 

,m 
~ 

1QZ 

101 ' 1lD 

'ii' .. 
B ... 
li. .. 'il 
3: .. 
8 .. ,.. 
a ., 

\. 

" \. 
' 

"' '- ... 
93 .. ~ - """ .,; ..... I'-
.. 
"' 

\. 

'\. ... 

.. 

Result 

&7 
26 
41 · 
NA 
NA 

' ! ~ n ~ ~ ~ ~ ~ ~ ~ z ~ a 3 ~ ~ ~ » ~ 

! .; 
l. . .> 

Water Content (%) 

Comments: Laboratory Constant Head Permerability Test: 2 X 1011-8 
I 
j 
l 

l ~eport Distribution: 
L ,21 Tr,iditional Family Dairies 

· ·.rer Stutz Inc 

Specifications 

William K. Beck 
Office Manager Ill 

. i he tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client 

. . indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable 
) the actual samples tested at t~e localion(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical 
,aterials. 
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~ABORATORY COMPACTION CHARACTERISTICS OF SOIL lrerracon 
i J ~port ?fom ber : 

Service Date: 
07075126.0004 
January 28, 2008 

! I 
I I 
;.J 

r ·, 

J t : Trad itional Family Dairies 
Exemption (b )(6) 

15857 Bear Mountain Blvd 
Bakersfield CA 93311 

j I 

;JMaterial Information 
, p ontractor: 
! ~ ource of Material: Depth 1 to 5 Feet 
1 ·:Proposed Use: 

uses: ., 
I 

. ! 

t .J Laboratory Test Data 
Test Procedure: 
Test Method: 
Sample Preparation: 
Rammer Type: 

Maximum Dry Unit Weight, pcf: 
,. Optimum Water Content, %: 

ASTM D 698 
Method A 

Moist Preparation 
Mech. Rammer 
98.0 

21.5 

870 40th Avenue 
Bettendorf, IA 52722 
(563) 355-0702 . 

Report Date: January 28, 2008 

Project: Traditional Family Dairies N. and S. Facility 
Highway 78 
Warren, IL 

Project Number: 07075126 

Sample Information 
Sampled By: 

Sample Location: Borings N1 0 and N12 

Sample Description: Dark Brown Fat Clay 

Liquid Limit: 
Plastic Limit: 
Plasticity Index: 
% Passing #40: 
% Passing #200: 

Result 

57 '·: 
t2a 
4:5 
NA 
NA 

Specifications 

Moisture Density Relations 
Zero Air Voids Curve for assumed specific gravity 2. 70 

UD 

' 99 

... 

l 
.. 

:!: 
.. 

a, 

~ .. 
'l! •• :::, 

~ "' 
l .. 
I 91 
I 

~ \ 
l.i' .... r'\. 

, 

j \. ' ' \ 
I 

' 
. .. ., 

........ 

!/ ~ 

' :\. 

II ~ 

"' ' { ti) 1' 1S 1S 1T 18 1$ 2J %1
1 

22 'ZJ 2' 2$ 26 zr 2J Z, ::0 31 3Z 3J I Water Content ('l<o) 

Comments: Laboratory Constant Head Permerability Test: 9 X 1011-8 

~eport Distribution: 
\\ Traditional Family Daines 

1rer Stutz Inc Reviewed by: _____ _ _ _______ _ 

William K. Beck 
Office Manager II! 

rhe tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client 
indicated above and shall not be reproduced except in full without the written consent of our co,npany. Test results transmitted herein are only applicable 

i the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical 
,aterials. 
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Results 
C, psi 5.757 
4,,deg 3.4 
Tan(cf,) 0.06 

I 
I 

8 

..--
.,, ~ 

/ .--

v 
/ 

5 10 

Axial Strain, % 

Type of Test: 
Unconsolidated Undrained 

Sample Type: ST 

I/ 
!/ 

16 

-
-

15 20 

Description: BLACK CLAY LOAM, MOIST -

STIFF 

LL= 41 PL= 24 Pl= 17 

Specific Gravity= 
Remarks: Lab No. 3800 

Figure 

2 

1 

0't 
0 f1f\')1C)p 

' , r- , t_J :...) sj 

I 
I .. 

r--. ,, 

' '-
I \. 

' 
I I 

I I I 

24 32 40 48 

Normal Stress, psi 

Sample No. .2 

Water Content, 31.3 27.1 
Dry Density, pcf 85.2 94.4 

ro Saturation, 86.3 93.3 :p 
'E Void Ratio 0.9774 0.7853 

Diameter, in. 2.810 2.830 
Height, in. 5.600 5.600 

Water Content, 36.2 29.l 

in Dry Density, pcf 85.2 94.4 
(I) Saturation, 100.0 100.0 I-
<( Void Ratio 0.9774 0.7853 

Diameter, in. 2.810 -2.830 
Height, in. 5.600 5.600 

Strain rate, in./min. 0.500 0.500 

Back Pressure, psi 0.00 0.00 

Cell Pressure, psi 10.00 30.00 

Fail. Stress, psi 13.49 16.03 

Ult. Stress, psi 

cr1 Failure, psi 23.49 46.03 

0-3 Failure, psi 10.00 30.00 

Client: MAURER STUTZ, INC 

Project: TRADITION DAIRY ADDITIONAL TESTING 

Source of Sample: 17-1 Depth: 1-3' 

Sample Number: ST 

Proj. No.: 07075126 Date: 4-18-08 

TRIAXIAL SHEAR TEST REPORT 

H. C. NUTTING COMPANY 

Tested By: _s_v ____ ~----- Checked By: _G_S _________ _ 

~ 
t·.: 

l:~ 
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0 0 
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12 Peak Strength 

Total 
a= 5.747psi 

a= 3.4 deg 

tan a= 0.06 
8 

U) I a. v 
a- I 4 

I 
I 

I 
0 I I 
. 0 8 16 24 32 40 48 

p, psi 

Client: MAURER STUTZ, INC 

Project: TRADITION DAIRY ADDITIONAL TESTING 
Source of Sample: 17-1 Depth: 1-3' Sample Number: ST 

~----~~~~~~~~-~~--1 

Project No.: 07075126 Figure___ I H. C. NUTTING COMPANY 

Tested By: ~S~V __________ Checked By: -'-G~S _________ _ 
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30 Results 
C, psi 2.610 
,t,, deg 15.5 
Tanr< 0.28 

·;;; 20 
c. _,..... 
ui .... 
"' -~ --(f) ... - -<ti - .r " (I) ~- ,, .c: 

(f) 10 
..... I/ 

c..- I/ 
..... - '\ 

~ ... ~ I/ .... I/ !".. -- I I'\ -- I I 
I ' I 

I 

0 I 

0 10 20 30 40 50 60 

Normal Stress, psi 

30 
2 Sample No. 1 2 I/ 

/ 
/ Water Content, 25.3 26.2 

25 I/ Dry Density, pct 99.0 98.0 '/ m Saturation, 97.3 98.4 
I/ :;:::: 

J 5 Void Ratio 0.7032 0.7203 
·;;; 20 Diameter, in. 2.820 2.780 c.. / 

ui Height, In. 5.340' 5.340 
u, I 
(I) Water Content, 26.0 26.7 ... 

ciS 15 I 
Dry Density, pct 99.0 98.0 ... 1 U) 

1ij I/ .... Cl) Saturation, 100.0 100.0 -- I-
> I .;' 

~ Vold Ratio 0.7032 0.7203 
(I) 

10 Diameter, In. 2.820 2.780 0 I/ 

'/ 
Height, in. 5.340 5.340 

J / Strain rate, in./min. 0.500 0.500 
5 I/ v 

I Back Pressure, psi 0.00 0.00 
I ,,r 

I/' Cell Pressure, psi 10.00 30.00 
0 

0 5 10 15 20 Fail. Stress, psi 14.16 28.74 
Axial Strain, % Ult. Stress, psi 

0'1 Failure, psi 24.16 58.74 
Type of Test: 

u3 Failure, psi 10.00 30.00 
Unconsolidated Undrained 

Sample Type: ST Client: MAURER STUTZ, INC 

Description: DARK BROWN SANDY LEAN 

CLAY Project: TRADffiON DAIRY ADDITIONAL TESTING 

LL= 38 PL= 21 Pl= 17 
Specific Gravity= 2.70 Source of Sample: 17-3 Depth: 5-7' 

Remarks: Lab No. 3801 Sample Number: 3 

Point 1&2 from tube 17-3 Proj. No.: 07075126 Date: 4-18-08 

TRIAXIAL SHEAR TEST REPORT 

Figure H. C. NUTTING COMPANY 

Tested By: .c=S---=-V __________ Checked By: _G_S _________ _ 
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24 Peak Strength 
Total 

a= 2.515 psi 
a= 15.0deg 

tan a= 0.27 
16 

---- / v 

8% 

O~ ,!,-)· \ . 

16% 
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0 8 16 

Client: MAURER STUTZ, INC 
Project: TRADITION DAIRYADDITIONAL TESTING 

24 

p, psi 

32 40 48 

Source of Sample: 17-3 Depth: 5-7' Sample Number: 3 .-----~~~~---~~~---ii 
Project No.: 0101s126 Figure___ I H. C. NUTTING COMPANY 

Tested By: _s_v _________ _ Checked By: _G_S _________ _ 



LAB~ RATORY COMPACTION CHARACTERISTICS OF SOIL lrerracon 
Report Number: 07082013.0002 
Service Date: June 25, 2008 

Client: The Hamstra Group, Inc 

Exemption (b)(6) 

Material Information 
Contractor: Loberg Excavating 
Source of Material: In-place 
Proposed Use: general site fill 
uses: 

Laboratory Test Data_ 
Test Procedure: 
Test Method: 

ASTM D698 
Method A 

Sample Preparation: Moist Preparation 
Rammer Type: Mech. Rammer 
Maximum Dry Unit Weight, pcf:· 103.0 
Optimum Water Content,%: 19.5 

870 40th Avenue 
Bettendorf, IA 52722 
(563) 355-0702 

Report Date: August 18, 2008 **REVISED 
Project : Tradition Family Dairies Facility 

Warren, IL 

Project Number: 07082013 

· Sample Information 
Sampled By: Terry L. Markle 
Sample Location: ri1 
Sample Description: Brown lean to fat clay 

Liquid Limit: 
Plastic Lim it: 
Plasticity Index: 
% Passing #40: 
% Passing #200: 

Result 

NA 
NA 
NA 
NA 
NA 

Specifications 

Moisture Density Relatfons 
Zero Air Voids Curve for assumed specific gravity 2.70 

,o, 

"" 
\ 

i 
m 

~ .. , • 3': 

! ao 
?-c 
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.. 

v - r"\ \ 

v \ \ 
I ' ' 

\. 
II' I\ 

~ 
~ ... 

' i\ 
' .. 

1$11111is 19:3J2122'232'253S2'1 

W>I•• Co.ttnt (%) 

Comments: Coefficient of Permeability Value = 1.2x10"-8 cm/second 

Services-Obtain a sample of fill material ~t the project site and return it to the laboratory. Prepare and test the sample for 
moisture-density relationship. 

Report Distribution: 
(1) The Hamstra Group, Inc 

Terracon Rep: Brian K.Strickler 

Reviewed by: __ .-'-CL_t,=.;;..,__0-+-__,M'--'-'l~;.,:~c=.==-c/ei wnson 
Construction Services Manager 

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client 
Indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable 
to the actual samples tested at the location(s) referenced and are not necessarily Indicative of the properties of other apparently similar or identical 
materials. 
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RER')RT OF LABORATORY TEST RES UL TS 
Report Number: 07082013.0009 

lrerracon 
Service Date: August 13, 2008 870 40th Avenue 

Bettendorf, IA 52722 
(563) 355-0702 

Client: Report Date: September 08, 2008 

Th H tr G • Project: Tradition Family Dairies Facility 

Exemption (b )(6) 
Warren, IL 

Services: 

Pll 

Project No.: 07082013 

As requested, a Terracon representative traveled to the project site to obtain samples for 

permeability testing of material proposed for use as a clay liner at the north and west lagoons. 

Thin-walled tubes were utilized to obtain the samples. The samples were transported to our 

laboratory and constant head permeability tests were performed. The location and test result of 

each sample is shown below. 

Test Location 

North lagoon - N42.26/59.55940 W89.58/14.00809 

Coefficient of Permeability 

2.2x10"-8 cm/sec 

p 17 North lagoon - N42.26/59.37865 W89.58/19.47425 

P I ~ West lagoon - N42.26/5691187 W89.58/23.85611 

1.2x10"-8 cm/sec 

2.5x10"-8 cm/sec 

~It 

Terracon Rep: John C.Downing 

Report Distribution: 
(1) The Hamstra Group, Inc 
(1) Maurer Stutz Inc; 
tfeldmann@maurerstutzinc.com 

Reviewed by·;...· ___ t/_,__a-+-_M_~_· -==----'-=· ::.__ 
ctai;J. Wilson 

Construction Services Manager 

The tests were perfonned in general accordance with applicable ASTM, MSHTO, or DOT test methods. This report is exclusively for the use of the client 
indicated above and shall not be reproduced except In full without the written consent of our company. Test results transmitted herein are only applicable 
to the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or Identical 
materials. 

Page 1 of 1 
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REP·.JRT OF LABORATORY TEST RESULTS 
Report Number: 07082013.0011 
Service Date: August 1, 2008 

Client: 
The Hamstra Group, Inc 

Exemption (b )(6) 

Services: 

Report Date: August 18, 2008 

lrerracon 
870 40th Avenue 
Bettendorf, IA 52722 
(563) 355-0702 

Project: Tradition Family Dairies Facility 

Warren, IL 

Project No.: 07082013 

As requested, a Terracon representative obtained samples of on site material that was excavated from 

the north detention basin (P17). The samples were obtained from the northeast'corner and the 

midpoint of the south edge of detention basin P17 at an elevation of about 6 feet above final grade 

for the detention pond. The samples were visually classified as brown lean clay and gray-brown lean 

clay at locations 1 and 2, respectively. The samples were transported to our laboratory for 

testing. The samples were evaluated to determine the Atterberg limits of each sample and the 

results are as follows: 

Sample LL Pl 

1 36 16 

2 33 14 

Terracon Rep: Nicholas D. Sorensen 

Report Distribution: 
(1) The Hamstra Group, Inc 

Classification 

CL 

CL 

Reviewed by_: _&'------rf7_/J2_~"""-
G?re J. Wilson 

Construction Services Manager 

The tests were performed In general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client 
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable 
to the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical 
materials. 

Page 1 of 1 



LABORATORY COMPACTION CHARACTERISTICS OF SOtL 
R eport Number: 07082013.0063 lrerracon 
Service Date: 10/13/08 
Report Date: 10/15/08 

Client 
The Hamstra Group, Inc 

Exemption (b )(6) 

Material Information 
Source of Material: On Site 

Proposed Use: Fill - .(/0.1( lil'l.-"\., 

Laboratory Test Data 
Test P rocedure: ASTM D698 
Test Method: Method A 
Sample Preparatiqn: Wet 
Rammer Type: Mechanical 
Maximum Dry Unit Weight (pcf): 
Optimum Water Content(%): 

Comments: 

l ,,.-. ' 
) 

< 

113.9 
16.1 

Project 

870 40th Ave 
Bettendorf, IA 52722 
563-355-0702 

Tradition Family Dairies Facility 

Warren, IL 

Project Number 07082013 

Sample Information 
Sample Date: 10/13/08 

Sampled By: John C.Downing 
Sample Location: Bottom of West Waste Pond 

·· ( Om l'tlct..e.J 

- c.lar c~.er 

Sample Description: Reddish Brown Lean Clay 

Result Specifications 
Liquid Limit: 
Plastic Limit: 
Plasticity Index: 
In-Place Moisture(%): 

uses: CL 

35 
20 
15 

Zero Air Voids for Assumed Specific Gravity 
2.70. 

116 

'ti" 115 
..:!: 114 

. 
I 

- '\. I -..s:: 113 
Ol 

i 112 

111 - 110 c 
:J 109 
~ 108 

iO 

Ir" - .... 
I /' I ..... '\. 
I/' "'' J .... ,'\. 

I . ' 
I 

I 107 

I 
I 

'\. 
l ' 

11 12 13 14 15 16 17 18 19 20 21 

Water Content(%) 

Services: Obta_in a sample of fill material at the project site and return it to the laboratory. Prepare and test the sample for moisture
density relationship. 

Terracon Rep : Travis A.Tuegel 
Reported To: 
Contractor: 

Report Distribution: 
(l)TheHamstra Group, Inc 

Test Methods: 

(1) Maurer S!lllz Jue, lfeldmann@maurerstutzinc.com 

Reviewed By: 

6a1e J. Wilson 
Construction Services Manager 

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client 
indicated above and shall not be reproduced except in full without the written consent of our -company. Test results transmitted herein are only applicable to the 
actual samples tested at the location(s} referenced and are not necessarily ind icative of the properties of other apparently similar or identical materials. 

Page J of J 



LABORATORY COMPACTION CHARACTERISTICS OF SOIL 
Report Number: 07082013.0065 lrerracon 
Service Date: 10/16/08 
Report Date: 10/16/08 

Client 
The Hamstra Group, Inc 

Exemption (b )(6) 

Material Information 
Source of Material: On site 
Proposed Use: General fill - Clo. y I/ h ,e...,. 

Laboratory Test Data 
Test Procedure: ASTM D698 
Test Method: Method A 

· Sample Preparation: Wet 
Rammer Type: Mechanical 
Maximum Dry Unit Weight (pct): 
Optimum Water Content (%): 

Comments: 

104.2 
18.8 

Project 

870 40thAve 
Bettendorf, IA 52722 
563-355-0702 

Tradition Family Dairies Facility 

Warren, IL 

Project Number 07082013 

Sample Information 
Sample Date: 10/13/08 
Sampled By: · John C.Downing 
Sample Location: West pond, 280' south of northwest comer 

Sample Description: Brown lean clay 

Result Specifications 
Liquid Limit: 
Plastic Limit: 
Plasticity Index: 
In-Place Moisture(%): 

uses: 
Zero Air Voids for Assumed Specific Gravity 

2.70 
106 

~- 105 a. 104 
103 

:i:: 102 
Cl 101 

! 1: 
... . 96 
c 97 
::, 96 
i:' 95 
C 94 

93 

' , 
I 

I 

-
~ ,. 

" ' 
' '' 

' 
" 

11 12 13 14 15 16 17 16 19 20 21 22 23 24 25 26 27 28 29 

Water Content(%) 

Services: Obtain a sample of fill material at the project site and return it to the laboratory. Prepare and test the sample for moisture-
density relationship. 

Terracon Rep: Travis A.Tuegel 
Reported To: 
Contractor: 

Report Distribution: 
( 1) The Hamstra Group, Inc 

Test Methods: 

(I) Maurer Stutz Inc, tfeldmann@maurerstutzinc.com 

Reviewed By: 

Cale J. Wilson 
Construction Services Manager 

The tests were performed in general accordance with applicable ASTM, AASHTO, _or DOT test methods. This report is exclusively for the use of the client 
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are 011ly applicable to the 
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials. 

Pagel ofl 



L~BO-RATORY COMPACTION CHARACTERISTICS OF SOIL 
Report Number: 07082013.0072 lrerracon 
Service Date: 10/22/08 
Report Date: 11/06/08 

Client 
The Hamstra Group, Inc 

Exemption (b )(6) 

Material Information 
Source of Material: On Site 
Proposed Use: South Lagoon Liner - f I l( 

Laboratory Test Data 
Test Procedure: ASTM D698 
Test Method: Method A 
Sample Preparation: Wet 
Rammer Type: Manual 
Maximum Dry Unit Weight (pct): 
Optimum Water Content(%): 

Comments: 

95.4 
24.2 

Project 

870 40th Ave 
Bettendorf, IA 52722 
563-355-0702 

Tradition Family Dairies Facility 

Warren, IL 

Project Number 07082013 

Sample Information 
Sample Date: 10/21/08 
Sampled By: Kevin M.Podstawa 
Sample Location: 100' north, 35' west from bottom of north 

slope - f1L( Lt~ 
Sample Description: Brown/Gray Fat Clay with Sand 

Liquid Limit: 
Plastic Limit: 
Plasticity Index: 

Result 
68 
31 
37 

Specifications 

In-Place Moisture(%): 23.6 
72.2 Passing #200 (% ): 

uses: CH 

Zero Air Voids for Assumed Specific Gravity 
. 2.70 

97 
C' 96 u 
.e: 95 

l; 94 

Ol 93 

I 92 
91 .. 90 i: 

:) 89 

~ 86 

Cl 87 

' -L " 
---

.... 
r ..... ' , 

' J ' . II.. 
~ 

I 

' • 
86 

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 

Water Content(%) 

Services: Obtain a sample of fill material at the 'project site and return it to the laboratory. Prepare and test the sample for moisture-
density relationship. 

Terracon Rep: Terry L. Markle 
Reported To: 
Contractor: 

Report Distribution: 
(I) The Hams1ra Group, Inc 

Test Methods: 

(1) Maurer St1112 Inc, tfeldmann@mourerstutzinc.com 

Reviewed By: 

Construction Services Manager 

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client 
indicated above and shall not be reproduced except In full without the written consent of our company. Test results transmitted herein are only applicable to the 
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials. 
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LABO RA TORY TESTING REPORT ·.-.- -
Report Number: 
Service Date: 
R eport Date: 

Client 
Th H tr G 

07082013.0074 
10/03/08 
11/06/08 

• 
Exemption (b )(6) 

Project 

-llerracon 
870 40th Ave 
Bettendorf, IA 52722 
563-355-0702 

Tradition Family Dairies Facility 

Warren, IL 

Project Number: 07082013 
I 

As requested, a Terracon representative performed laboratory testing on two (2) samples of fat clay from the clay liner of the south lagoon 
at about I foot below finished liner elevation. The samples were obtained from field density test locations at approximately I 00 feet south 
and 36 feet west from the bottom of the north slope and 173 feet south and 23 feet east from the bottom of the north slope. The in-place 
laboratory moisture contents of the samples obtained were 23.6% and 22.3%, respectively .. 

Services: Pick up of material sample as requested and/or required by the project specifications. 

Terracon Rep.: Kevin M.Podstawa 
Reported To: 
Contractor: 
Report D istribution: 
(I) The Hamstra Group, Inc {I) Maurer Stutz Inc, 

tfeldmann@maureratutzinc.com 

Reviewed By: 

Construction Services Manager 

The tests were perfonned In general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client 
indicated above and shall not be reproduced except in full without the written consent of our company. Test resu lts transmitted herein are only applicable to 
the actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials. 
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LABORATORY COMPACTION CHARACTERISTICS OF SOIL ~-- .- lrerracon Report Number: 07082013.0078 
Service Date: 10/23/08 
Report Date: 11/06/08 

Client 
The Hamstra Group, Inc 

Exemption (b )(6) 

Material Information 
Source of Material: Bottom of East Lagoon 
Proposed Use: South Lagoon Liner - f / 'f 

Laboratory Test Data 
Test Procedure: ASTM D698 
Test Method: Method A 
Sample P reparation: Wet 
Rammer Type: Mechanical 
Maximum Dry Unit Weight (pct): 
Optimum Water Content(%): 

Comments: 

Services: Single Proctor Point 

Terracon Rep: Travis A.Tuegel 
Reported To: 
Contractor: 

91.8 
26.8 

Project 

870 40th Ave 
Bettendorf, IA 52722 
563-355-0702 

Tradition Family Dairies Facility 

Warren, IL 

Project Number 07082013 

Sample Information· 
Sample Date: 10/22/08 
Sampled By: Kevin M .Podstawa 
Sample Location: 140' south, 35' west of bottom ofnorth slope p,y 
Sample Description: Reddish brown lean to fat clay trace sand 

Liquid Li~it: 
Plastic Limit: 
Plasticity Index: 

Result 
76 
24 
52 

Specifications 

In-Place Moisture(%): 
Passing #200 (%): 89.0 

uses: CH 

94 
~ 93 ! 92 
l: 91 
Cl 

i 90 

89 
~ 88 c 
::, 87 
~ 86 c 

85 

Zero Air Voids for Assumed Specific Gravity 
2.70 

\ 
\. 

~ - .... r-. 
I" "' I., ' \ ,, \ 

I.., 
I'\ 

' 

15 16 17 18 19 20 21 22 23 2'1252627 28 29 30 31 32 33 34 35 

Water Content (%) 

Report Distribution: 
(I) The Hamstra Group, Inc (I) Mourer Srutz Inc, tfeldmann@rnaurerstutzinc.com 

Reviewed By: 

Construction Services Manager 

Test Methods: 

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client 
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmiijed herein are only applicable to the 
actual samples tested al the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials. 
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.t f..BCRATORY COMPACTION CHARACTERISTICS OF SOIL 
Report Number: 07082013.0079 lrerraca.n 
Service Date: 10/23/08 
Report Date: 11/06/08 

Client 
The Hamstra Group, Inc 

Exemption (b)(6) 

Material Information 
Source of Material: On site 
Proposed Use: . South Lagoon Liner 

Laboratory Test Data 
Test Procedure: AS1M 0698 
Test Method: Method A 
Sample Preparation: Wet 
Rammer Type: Mechanical 
Maximum Dry Unit Weight (pcf): 
Optimum Water Content(%): 

Comments: 

99.0 
22.8 

Project 

870 40th Ave 
Bettendorf, IA 52722 
563-355-0702 

Tradition Family Dairies Facility 

Warren, IL 

Project Number 07082013 

Sample Information 
Sample Date: 10/22/08 
Sampled By: Kevin M.Podstawa 
Sample Location: East Lagoon - f l y 
Sample Description: Light brown to gray fat clay with sand 

Liquid Limit: 
Plastic Limit: 
Plasticity Index: 
In-Place Moisture(%): 
Passing #200 (%): 

uses: CH 

Result 
71 
24 
47 

76.8 

Specifications 

Zero Air Voids fpr Assumed Specific Gravity 
~ 2.70 

I IIEE:E:3;~~3:3:S:3::E:EEE:E:S~ 
~ ~:i::1=t:t··:i::1=:1=t:::t::t::t::t::::l::'.l::s;;t::::t:;::l=t=t:::I 

IES=EEE~E=EEEEltsEEI 
M-+-+-+-........ !--+-+-+-;-+--+--i-+-+-+-+-+-+-l 

Water Content(%) 

Services: Obtain a sample of fill material at the project site and return it to the laboratory. Prepare and test the sample for moisture-
density relationship. 

Terracon Rep: Cassidy J. Voss 
Reported To: 
Contractor: 

Report Distr ibution: 
(I} The Hamstra Group, Inc 

Test Methods: 

(I) Maurer Stutz Inc, tfeldmann@maurcrstutzinc.com 

Reviewed By: 

Construction Services Manager 

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client 
indicated above and shall not be reproduced except in full without the written consent of our company. Test results transmitted herein are only applicable to the 
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials. 
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TELEPHONE 
309-673-2131 

TESTS * INVESTIGATIONS 
ANALYSIS* DESIGN * EVALUATIONS 

CONSULTATION * REPORTS * INSPECTIONS 
ARBITRATION * EXPERT WITNESS TESTIMONY 

WHITNEY & ASSOCIATES. 

TELEFAX 
309-673-3050 

GEOTECHNICAL ENGINEERING 
CONSTRUCTION QUALITY CONTROL 

SUBSURFACE EXPLORATIONS 
ENVIRONMENTAL INVESTIGATIONS 

* * * * * * * * * * SOILS * PORTLAND CEMENT CONCRETE 
BITUMINOUS CONCRETE* STEEL 

ASPHALT * AGGREGATES * EMULSIONS 
POZZOLANIC MATERIALS * LIME 

CLIENT: 

Mr. Terry Feldmann 
Maurer - Stutz, Inc. 
7615 North Harker Drive 
Peoria, Illinois 61615 

INCORPORATED 
2406 West Nebraska Avenue 

PEORIA, ILLINOIS 61604-3193 * * * * * * * * * * MONITORING WELL INSTALLATIONS 
BUILT-UP ROOF INVESTIGATIONS 

WELDER CERTIFICATIONS 
INSURANCE INVESTIGATIONS 

W&A FILE NO. 4660001 
DATE: 08-22-08 

'.PROJECT: 

Tradition South Dairy - "l..J!-o?o~(;C 
Site Investigation 
Nora, Illinois 

ATTERBERG LIMITS TEST RESULTS 

SAMPLE NUMBER P-17 

SAMPLE ELEVATION 970± 

SOIL CLASSIFICATION Brown LEAN CLAY - CL 

LIQUID LIMIT-% 39.7 

PLASTIC LIMIT-% 22.4 

PLASTICITY INDEX-% 17.3 

Should you have any questions or comments whatsoever in regard to 
these test results, or any additional information is desired, please do not hesitate 
to contact me personally at your convenience. 

JRK:rma 

Respectfully submitted, 

WHITNEY & ASSOCIATES 

WHITNEY & ASSOCIATES 
PEORIA, ILLINOIS 
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STAND-ARO PROCTOR. "J':EST ,REPORT 
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PERMEABILITY TEST REPORT !) 
/i11) bot-h,..,. 

TEST DATA; SAMPLE DATA: 0 Speo i n1en Height ( 01)1): 7. 61 Sample Ident1f1cot1on: Proposaj Liner 
Specimen Diameter (cm); 7 .24· Mater i a I (Test Pit .P,~f'7;' 970 +/-) 
Dry Uni I:. Weight (p-: f). 102.t> Visual Desc 1· i pt ion: Brown LtAN CLAY 
Moisturf.! Before TG!st (%); 19. ·1 
Moisture After lest (%): 22.B Remark!1:: ASTM 0-5084 & IE:PA 
R•.,n N<.1mbe,r·: 1 • 2 ,. Tc~i: i"',·-:,ce..;Jv ,·c;:; 

Ce 11 P1-QSSU re, (psi): 11 . 0 Maxi murn Dry Dens i ty (pcf): 107.8 
Test Pressur~ (psi): 8.0 Opt i 111vm Moisture Content (%): 17.9 
Rnck Pressure (pRi): 4 P. ASTM(D-SO~) 
Di ff. Heod (p~i); 3.2 Percent Cl)111pac:: t i 011: ~.§_.,.,ZZ---· ~. 
Flow Rote (cc/so::!c): R.fi2 x 10•-5 Pe ,·meon1e le. r type: 8-K Flexwo 11 
Pe r'm. (r:m/sec): 6. 74. >< 10--3 Sample type: 3" Remolclerl 
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Proj~cl: TRADITION SOUTII DA.TRY INVESTIGATION Pro j 0:>C t No.: MSI-1 
Location; Noro, II I inois Fi le No.: 1165 

Dote: 10-3-08 Lob No_ '. 4-

Tee:t<>d b)'; JRK 
PERMEABlU:TY TEST REPORT 

Checked by: .JRK 

WHITNEY & ASSOCIATES Test: CH - Constant head I _ .......... -. . ........ ,.,_ 
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Grain Size Distribution Report 

%+3" 
%Gravel 

Coarse 

0.0 
~ine Co.il"5e Medi..n Fine Slit Clay .. - ......... ·---·-·l-..:..;;=4--==;.a.;._-1--....:..:.:..;.:;._--l------=.;c._---+--~~--1 
0.0 0.0 : 0.4 1.0 55.3 43.3 0.0 

SIEVE PERCENT spec: PASS? N!;ateri;a.1.0,~~!'i~qn 
SIZE FINE:R PERCENT (X=NO) Brown, I .EA N CtA Y Cl, ' 
f/10 IOO.O 
ff.20 99.8 
#40 YCJ.6 
#60 99.4 
#140 99.0 
#200 98.6 

. . -
Loc;ation: Pit I'~ 17 
Depth: 970 +/-

WHITNEY & ASSOCIATES 
PEORIA, ILLINOIS 

PL= 

D90= 0.()420 
D50=0.0071 
010= 

Atterberg Limits 
LL= 39.7 

Coeffic;iont,,; 
085:;;; o'.i)J34·· 
D30=0.0013 
Cu= 

Pl::: 17.3 

USCS= CL 
Classification 

MSHTO= 

Re)1larks 

Client M1·. Terry Feldman Maurer Stul.7., Inc 
Project: TRADITION SOlJTII DAIRY 

Nora. lllinoi.5 

Date: I ().:. t -08 
·---··-· ........ -.. ,~- .. ·· 

Figure _ ~i~-: L 
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PERMEABILITY TEST REPORT I 
I 
I 

TEST DATA: SAMPLE DATA: I Specimen Height (cm): 8.00 Sample Identification: Liner Material 

I 
Specimen Diameter (cm): 7. 11 East Slope - Upper Lift 
Dry Unit Weight (pcf): 103.8 Visual Description: Gr. Brown & Dk. Brown 
Moisture Before Test (%): 20. 1 LEAN CLAY CL 

I 
Moisture After Test (%): 22.4 Remarks: ASTM D-5084 & IEPA 
Run Number: 1 • 2 ' Test Procedures 
Ce I I Pressure (psi): 11 . 0 Maximum Dry Density (pcf): 107.8 
Test Pressure (psi): 8.0 Optimum Moisture Content (%): 17 .9 
Back Pressure (psi): 5. 1 ASTM(D-698) 
Di ff. Head (psi): 2.9 Percent Compaction: 96.3% 
Flow Rate (cc/sec): B.30 x 10~-5 Permeameter type: B-K Fl exwa I I 
Perm. (cm/sec): B. 17 x 10~-s Sample type: 3" S.T. 
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Project: TRADITION SOUTH DAIRY INVESTIGATION Project No.: MSI-2 ! 

i Location; Nora, II I inois Fi I e No.: 1166 

I Date: 11-4-08 Lab No.: 4 

Tested by; JRK 
PERMEABILITY TEST REPORT 

Checked by: JRK I WHITNEY & ASSOCIATES Test: CH - Constant head 
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PERMEABILITY TEST REPORT 
TEST DATA: SAMPLE DATA: 
Specimen Height (cm): 7.93 Sample Identification: Liner Material 
Specimen Diameter (cm): 7. 16 East Slope - Lower Lift 
Dry Unit Weight ( pcf): 104.7 Visual Desc r i pt i on : Lt. Brown & Dk. Brown 
Moisture Before Test (%): 18. 7 LEAN CLAY CL i 

i 
Moisture After Test (%): 20.9 Remarks: ASTM 0-5084 & IEPA ' ! 
Run Number: 1 • 2 ~ Test Procedures i 

! 

Ce I I Pressure (psi): 11 . 0 Maximum Dry Density (pcf): 107.8 I 
I 

Test Pressure (psi): 8.0 Optimum Moisture Content (%); 17.9 I 
Back Pressure (psi): 5.0 ASTM(D-698) I 

l 
Di ff. Head (psi) : 3.0 Percent Compaction: 97. 1 % ' 
Flow Rate (cc/sec): 7 .a2 x 10--5 Permeameter type: 8-K Flexwal I I 
Perm. (cm/sec): 7.33 x 10--6 Sample type: 3" S.T. I 

i 
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Project: TRADITION SOUTH DAIRY INVESTIGATION Project No.: MSI-3 I Location: Nora, II I inois Fi I e No.: 1157 

I Date: 11-4-08 Lab No.: 5 

Tested by; JRK 
PERMEABILITY TEST REPORT 

Checked by: JRK I WHITNEY & ASSOCIATES Test: CH - Constant head 
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PERMEABILilY TEST REPORT 
TEST DATA: SAMPLE DATA: 
Specimen Height (cm): 5. 41 Sample Identification: Liner Mater i a I 
Specimen Diameter (cm): 4.69 West Slope - Upper Lift 
Dry Unit Weight (pcf): 103.7 Visual Description: Gr. Brown & Dk. Brown 
Moisture Before Test (%): 21 .2 FAT CLAY CH 

Moisture After Test (%) : 22.8 Remarks: ASTM 0-5084 & IEPA 
Run Number: 1 • 2 • Test Procedures 
Ce I I Pressure (psi): 10 .0 Maximum Dry Density (pcf): 107.8 
Test Pressure (psi): 7.0 Optimum Moisture Content (%): 17.9 
Back Pressure (psi): 5. 1 ASTM(D-698) 
Di ff. Head (psi): 1 . 9 Percent Compaction: 96.2% 
Flow Rate (cc/sec): 2.59 x 10A-5 Permeameter ty~e; 8-K Fl exwa I I 
Perm. (cm/sec): 5.91 X 10A-8 Sample type:~~ ~.T. 
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Project: TRADITION SOUTH DAIRY INVESTIGATION Project No.: MSI-4 

Location: Nora, II I inois Fi I e No.: 1168 

Date: 11-4-08 Lab No.: a 

Tested by; JRK 
PERMEABILITY TEST REPORT 

Checked by: JRK 

WHITNEY & ASSOCIATES Test: CH - Constant head 
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*TO BE REVIEWED AND REVISED* 
UPON COMPLETION OF CONSTRUCTION 

OPERATION AND MAINTENANCE PLAN 

Facility: Tradition South Dairy Date: April 26, 2010 

Address: 12521 East Mahoney Road, Warren, IL 61087 

Location: SEC 06 T 28 N PM 4 th 

WASTE STORAGE FACILITIES AND MANURE TR:ANSF:ER SYSTEM 

LIQUID FLOWS 

Manure will be collected in the reinfo rced concrete tanks P27 & P28 and shal l be removed by 
agitation and pumps. , 

The earthen holding ponds P14, P16 and P1 7 are designed to handle 12 months of process 
wastewater and manure from the production area. The maximum annual liq uid level leaves 2' 
of freeboard plus 0.61 ft for the 25 year-24 hour storm event. A staff gage is required to be 
installed and will have designations for the level at which pumping must start. The maximum 
liquid level-start pump down elevation is 988.8 ft which is the bottom of the 2' freeboard 
requirement. Six pump/agitation ramp sump areas are located in each hold ing pond and 
protect the liner during agitation. 

During normal years, the waste is to be applied by injection or incorporation to surrounding 
cropland according to the facility's Nutrient Management Plan. On average approximately 
54.09 million gallons of liquid manure will be land applied annually. During extreme years of 
precipitation, the amount of liquid manure could increase to 62.3 million gallons annually. If 
using pumps that operate at a comb.ine average 3000 gallons/minute, the estimated time of 
pumping during normal years is 304 hours and 346 hours during extreme years. While the 
evaporation volume would typically increase with an increase in precipitation, these numbers 
are to provide guidance and an unqerstanding of the basis for facility design, required 
managernent, and operation. Field application ·may be performed during late spring, summer, 
and early fall, preferably between May c3nd November. 

Pumping/Agitation ramps or rip rap base are located in six (6) places locations around each 
holding pond for pumping from:the holding ponds to prevent damage of the berm and liner. 
Samples of the wastewater from the holding ponds shall be analyzed for nutrients (TKN, NH3-
N, P, K) in order to calGulate rates and properly apply the waste on agricultural farm ground . 

Solids/Slurry 

The concrete stacking and bedding pack areas are designed to store 180 days of manure and 
bedding waste. 

During normal years when separated solids are used for bedding and extra solids are sold, the 
solid manure volume will be applied by surface application using spreading equipment and 
then incorporated according to the Nutrient Management Plan provisions. The surrounding 

S:\238\2007 projects\23807026Bltf;r'\';P'IISI South Site)\Reports\O&M\Operation and Management.doc orr 



*TO BE REVIEWED AND REVISED* 
UPON COMPLETION OF CONSTRUCTION 

cropland will receive an average of 1100 tons of solid manure annually. Based on using a 
manure spreader or side slinger that can haul 400 bushels/load at 3 loads/hour, the estimated 
time of hauling during a normal year is 30 hours. These numbers are meant to provide 
guidance and an understanding of the basis for facility design, required management, and 
operation. Field application shall be planned for at least one a year during late spring, 
summer, and early fall, preferably between May and November. 

Follow the Nutrient Management Plan for land application and offsite.f(ansfer requirements. 
Facility management is critical in determining the proper times to apply solid waste and to 
ensure that the stacking area reta ins its available capacity for wa.ste. 

S:\238\2007 projects\23807026B liiiiilJ -South Site)\Reports\O&M\Operation and Management.doc 



*TO BE REVIEWED AND REVISED* 
UPON COMPLETION OF CONSTRUCTION 

Earthen Structures 

(Manure Pits/Ponds) 

Holding Pond - P14 

OPERATIONAL RECOMMENDATIONS 

• Start pumping to remove manure and wastewater before liquid level. reaches the "Start 
Pumping" elevation indicated on the staff gauge at elevation 988.8' (i.e., the maximum 
operation level) . 

.-, Liquid waste shall be removed by pumping and utilized on cropland as part of an overall 
nutrient management plan . . 

" Agitation shall be used as needed for solids remova l. 

o Pumping I Agitation events shall take place a one of the six concrete pump/agitation 
ramps located around the waste storage facility. 

• Solid waste shall be removed and utilized on cropland as part of an overall nutrient 
management plan except a layer of floating solids/bio-cover, iNhich can remain. 

o During an average year, 4,200,000 gallons of liq uid manure wi ll be prod uced in waste 
storage pond P14. At a rate of 1000 GPM, it wi ll take appro:<irnately 53 hours/yr to 
pump liquid wastes. 

• The liquid surface elevation shown on the staff gauge shall be recorded a minimum of 
once every week for CAFOs or facilities subject to the Ill inois Department of Agricu lture 
LMFAct reg ulations. · 

s The top 2.0 feet ofthe holding pond is designated fo r freeboard (i.e. , emergency 
precipitation events only). · 

S:\238\2007 projects\238070268 iiillll South Site)\Reports\O&M\Operation and Management.doc 



Holding Pond - P16 

*TO BE REVIEWED AND REVISED* 
UPON COMPLETION OF CONSTRUCTION 

• Start pumping to remove manure and wastewater before liquid level reaches the "Start 
Pumping" elevation indicated on the staff gauge at elevation 988.8' (i.e. , the maximum 
operation level). 

• Waste shall be removed by pumping and utilized on cropland as part of an overall 
nutrient management plan. 

• Agitation shall be used as needed for solids removal. 

II Pumping I Agitation events shall take place a one of the six concrete pump/agitation 
ramps located aroun_d the waste storage facility. 

• During an average year, 26,000,000 gallons of liquid manure will be produced in waste 
storage pond P1 6. At a rate of 3000 GPM, it will take approximately 144 hours/yr to 
pump liquid wastes. 

(J The liquid surface elevation shown on the staff gauge shall be recorded on a regular 
basis (a minimum of once every week) fo r CAFO faci lities or if subject to the Illinois 
Department of Agriculture LMFAct regulations. 

, The top 2 feet of the holding pond is designated for freebo:arcl (i.e., emergency 
precipitation events only). 

Hold ing Pond - P17 

o Start pumping to remove manure and wastewater before liquid level reaches the "Start 
Pumping" elevation indicated on the staff gauge at elevation 988.8' (i.e., the maximum 
operation level). 

e Waste shall be removed by pumping and utilized on cropland as part of an overall 
nutrient management plan. 

• Agitation shall b.e used as needed for solids removal. 

• Pumping I Agitation events shall take place a one of the six concrete pump/agitation 
ramps located around the waste storage facility. 

• During an average year, 25,000,000 gallons of liquid manure will be prod uced. At a rate 
of 3000 GPM, it wi ll take approximately 139 hours/yr to pump liquid wastes. 

• The liquid surface elevation shown on the staff gauge shall be recorded on a regu lar 
basis (a minimum of once every week) for CAFO s or facilities subject to the Illinois 
Department of Agriculture LMFAct regulations. 

• The top 2 feet of the holding pond is designated for freeboard (i.e. , emergency 
precipitation events only). 

S:\238\2007 projects\238070268 llilll- South Site)\Reports\O&M\Operation and Management.doc 



Concrete Structures 

*TO BE REVIEWED AND REVISED* 
UPON COMPLETION OF CONSTRUCTION 

(Tanks/Reception Pits/Lift Stations/Digester) 

Reception Tank - P27 

• Top of Tank Elevation 991.3' 

• High Water Alarm Stage 14.0 ft (EL=989.3') 

• Flush Pumps 

a Stop pumping when liquid level reaches the "Stop Pumping" stage at 3.5 ft 
(EL=978.8') (i .e., the minimum operation level). 

II Positive Displacement Pumps 

• Stop pumping when liquid level reaches the "Stop Pumping" stage at 3.5 ft 
(EL=978.8') (i.e. , the minimum operation level). 

Reception Tank - P28 

• Top of Tank Elevation 1001.1 ' 

, High VVater Alarm Stage 11 0 ft (EL=999.4') 

o Flush Pump 

• Stop pumping when liquid level reaches the "Stop Pumping" stage at 3.0 ft 
(EL=992.1 ') (i.e., the minimum operation level). 

Q T ransfer Pump 

" Start pumping to remo.ve manure and wastewater when liquid level reaches the 
"Start Pumping" stage at 9.5 ft (EL=998.6') (i.e. , the maximum operation level). 

a Stop pumping when liquid level reaches the "Stop Pumping" stage at 3.0 ft 
(EL=992.1 ') (i.e., the minimum operation level). 

Reception Tank/Separator Building - P25 

• Top of Tank Elevation 997.0' 

o High Water Alarm Stage 1 ·1.0 ft (EL=996.0') 

• Transfer Pump 

• Start pumping to remove manure and wastewater when liquid level reaches the 
"Start Puri,ping" stage at 11.0 ft (EL=996.0') (i.e., the maximum operation level). 

• Stop pumping when liquid level reaches the "Stop Pumping" stage at 3.0 ft 
(EL=988.0') (i.e., the minimum operation level). 

• Solid/Liquid Separation Equipment 

• Perform all periodic and scheduled maintenance as required and recommended 
by Manufacturers & Suppliers. 

Digester - P23 

S:\238\2007 projects\238070268 liiill -.South Site)\Reports\O&M\Operation and Management.doc 



*TO BE REVIEWED AND REVISED* 
UPON COMPLETION OF CONSTRUCTION 

• Perform all periodic and scheduled maintenance as required and recommended by 
Manufacturers & Suppliers. 

Concrete Structures 

(Solids Stack Pad/Bedding Packs) 

Bedding Pack - PS 

• Start hauling to remove solids before solids levels reach the top of ramp at entrance to 
manure stack pad (i.e., the maximum operation level) . 

• V\Jaste removal shall be by scraping and hauling. Solids may be ut ilized on cropland as 
part of an overall nutrient management plan. 

Separated Solids Stacking Pad - P24 

o Start hauling to remove solids befo re solids levels reach the top of ramp at entrance to 
manure stack pad (i.e., the maximum operation leve l) . 

• Waste removal shall be by scraping and hauling. Solids may be utilized as bedd ing or 
sold as an offsite transfer. 

S:\238\2007 projects\238070268 llill · South Site)\Reports\O&M\Operation and Management.doc 



*TO BE REVIEWED AND REVISED* 
UPON COMPLETION OF CONSTRUCTION 

MAINTENANCE - GENERAL RECOMMENDATIONS 

Waste Storage Facilities 

• All pipes, pumps, signs, embankments, weir boards, measuring devices, and concrete 
structures associated with the waste handling system shall be inspected at regular 
intervals and kept in good repair. 

• Written documentation of observations and any maintenance performed should be kept 
in the faci lity maintenance log/records. 

• Embankments slopes and a strip (20 foot. min.) adjacent to the toe shall be kept in 
permanent grass. The grass should be mowed and kept in good condition . 

• Check sideslopes for erosion problems. If erosion is a problem, stone protection may 
need to be added. 

o Check the outside earthen embankment for holes or slippage. Burrowing animals 
should not be allowed to establish dens in the embankment. Fi ll any holes located in 
the embankment. 

Earthen Structures (Manure Pit/Pond) 

o Earthen slopes shal l be checked for ril ls and gullies. Seeding shall be as necessary to 
maintain a permanent grass cover. Weeds shal l be controlled. The top of dam and 
outside slopes shall be mowed to discourage weed grovvth and allow closer examination 
of the earth embankment. Quickly remove woody vegetation that begins to grow on the 
embankment to prevent root establishment on the inside slopes. Broadleaf herbicide 
may be used. 

• Earthen slopes shall be checked for soft or damp/wet areas that may be a sign of 
potential leakage. 

• Burrowing animals in the slopes shall be controlled. Animals shall be immediately 
removed and the burrow holes fi lled. 

• Fencing/gates shall be maintained around the structure to exclude animals and humans 
at all times. 

• Safety equipment (life buoys, ropes) and warning signs shall be maintained and 
checked periodically for wear. 

• High traffic areas,· such as pump access areas, should be lined with aggregate or 
concrete if vegetative cover cannot be maintained. 

• Remove any debris that may accumulate in or immediately upstream of the 
conta inments. 

• Immediately repair any vandalism, vehicular, or livestock damage to any earth fi lls, 
spillways, or outlets. 
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*TO BE REVIEWED AND REVISED* 
UPON COMPLETION OF CONSTRUCTION 

• Determine and eliminate causes of settlement or cracks in the ean:hen sections and 
repair damage. 

• Replace weathered or displaced rock riprap to designed/constructed grade. 

• Inspect the compacted clay liner for signs of damage from rodents or animals, 
machinery or desiccation. 

COMPACTED CLAY LINERS 

" If the liner is damaged by rodents, animals or machinery, a sufficient portion of the liner 
ti) .al lo-,,v compaction b;' rnanusd ly clirected power t:?.r1·q:i,~r(.:;) :::.h.;;, 11 be removed t,:. ~:n 
undamaged depth and replaced as directed by a qualified engineer. 

" Agitation and pumping shall only be performed where concrete ramps and pads allow 
fo r those activities without disturbing the liner. 

o Desiccation may cause cracks to form in the liner above static liquid levels in extremely 
dry and warm weather periods. Maintain protective soil layer on top of clay liner (e.g . 
Topsoil) . Topsoil shall maintain permanent grass vegetation on the top 10 feet of slope 
length. To prevent desiccation cracking, use sprinkler irrigation to periodically wet the 
exposed iiner surfaces with liquids from the ponds during summer and early fal i, as 
necessary. 

-:-- Allow manure solids to accumulate on the liner surfaces as liquid levels in the pond 
fluctuate. 

o Control Vegetation (e.g. Weeds) on exposed liner surfaces by raising the liquid level lo 
drown the vegetation or by use of acceptable weed control herbicides. 

ct Maintain concrete slabs belo·w influent pipes to protect liner from erosion. 

Concrete Structures 

(Tanks/Reception Pits/Lift Stations/Digester) 

Q Follow your nutrient management plan. 

• Inspect after significant storm events and at least weekly, to identify repair and 
maintenance needs. 

• The outside above ground portions of the tanks shall be periodically checked for 
concrete deterioration and cracks. Cracks that open up less than 0.1 inch should be 
monitored and can be filled with elastomeric joint sealant. A structural engineer should 
investigate cracks that open further or begin to move laterally. 

• Monitor the manure elevation in the tank at least weekly with a flashlight. Immediately 
investigate any unexpected level changes. Manure level decreases indicate tank 
leakage. Manure level increases could indicate ground or surface water inflow, or 
excessive waterer leaks 
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*TO BE REVIEWED AND REVISED* 
UPON COMPLETION OF CONSTRUCTION 

• Maintain at least 1 foot of clearance between the manure level and bottom of lid to 
maintain tank ventilation and prevent overflow of manure 

• Keep out any foreign materials that cannot be pumped or agitated. 

• Do not allow hypodermic needles, medicine packaging, veterinarian supplies, etc. to 
drop through lid into storage. 

• Do not store or dispose of animal mortality, greases, syringes, or dlher non-livestock 
manure wastes in the tank/pit. 

Inspect concre te c:nd wood walls, concr-2Le floors, concrete lids, .:T1d roofs ,.::iften for 
separations and/or cracks, which would indicate potential failu re. Repairs should be 
made immediately. A thorough inspection should be made each time the tank/pit is 
emptied. 

. '"" 

o Inspect haul roads and approaches to and from the tank/pit frequently to determine the 
need for stone or other stabilizing materials. 

"' All gates should be inspected periodically (minimum of two times per year) to make sure 
they are functional, structurally sound, and ar2 not cracked . broken, arid/or a safety 
hazard to the operator or the animals. 

o Earth embankments should be mowed 2 times per year. A good vegetative cover 
should be maintained on earth embankments. If the vegetative cover is damaged , 
embankments should be re-vegetated as soon as possible. 

• When accessible to children or livestock, the facility should be gated or fenced . All 
fences and gates shall be inspected for damage at least twice a year. Damaged fences 
and gates should be repaired or replaced as soon as possible. 

• Check frequently for burrowing animals. When found, remove the burrowing animals, 
replace embankment materials and reseed. 

• Tanks should be thoroughly agitated before and during pumping to prevent solids 
buildup and to provide a consistent product for transfer thru the waste transfer system. 
Solids buildup should be limited to 6 inches or less. 

Concrete Struct ures 

{Solids Stack Pad/Bedding Packs) 

• Follow your nutrient management plan. 

• Inspect after significant storm events and at least weekly, to identify repair and 
maintenance needs. 
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*TO BE REVIEWED AND REVISED* 
UPON COMPLETION OF CONSTRUCTION 

• The outside above ground portions of the stacks shall be periodically checked for 
concrete deterioration and cracks. Cracks that open up less than 0.1 inch should be 
monitored and can be filled with elastomeric joint sealant. A structural engineer should 
investigate cracks that open further or begin to move laterally. 

• Do not allow hypodermic needles, medicine packaging, veterinarian supplies, etc. to 
drop through lid into storage. 

• Do not store or dispose of animal mortality, greases, syringes, or other non-livestock 
manure wastes in the tank/pit. 

"' lnspE:ct concrete and wood walls, concrete floors, concrete lids, and roofs often for 
separations and/or cracks, which would ind icate potential failure. Repairs should be 
made im1T1ediately. A thorough inspection should be made each time the tank/pit is 
emptied. 

<, Inspect haul roads and approaches to and from the tank/p it frequently to determine the 
need for stone or other stabi lizing materials . 

., All gates should be inspected period ical ly (minimum of two times per year) to make sure 
they are fu nctional, structurally sound, and are not cracked , broken, and/or a safety 
hazard to the operator or the animals. · 

o Earth embankments should be mowed 2 times per year. A good vegetative cover 
should be maintained on earth embankments. If the vegetative cover is damaged, 
embankments should be re-vegetated as soon as possible. 

o When accessible to children or livestock, the facil ity should be gated or fenced. All 
fences and gates shall be inspected for damage at least twice a year. Damaged fences 
and gates should be repa ired or replaced as soon as possible. 

• Check frequently for burrowing animals. When found, remove the burrowing animals, 
replace embankment materials and reseed . 

Manure Transfer 

• The outside of above ground facilities shall be periodically checked for concrete 
deterioration . Each time the faci lities are emptied, a check of the inside walls shall be 
made. All cracks and holes shall be immediately filled with a non-shrink grout material. All 
joints shall be examined and re-sealed as necessary. 

• Manure Transfer Systems - For a liquid transfer system, manure is considered "too dry" or 
"frozen" when the material can be stacked or will not visibly flow as a slurry or liquid. 

• To prevent plugging in pipe transfer systems: 
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*TO BE REVIEWED AND REVISED* 
UPON COMPLETION OF CONSTRUCTION 

• Dry, dense "clumps" of manure/ bedding or frozen manure shall not be placed in the 
reception pit/pipe. Frozen manure shall be allowed to thaw before placing in the 
transfer pipe. Water shall be added to dry material. 

• Care shall be given to avoid foreign objects such as wood , concrete or metal entering 
the system. 

• Changes made in the type of bedding materials originally propo$ed for the system may 
result in plugging or blockage of the transfer system. A change fo .. sand bedding will 
almost certainly cause a sand bui ldup at the outlet and plug the transfer pipe. Please 
contact the design engineer or NRCS/SWCD office for planning assistance if you are 
considering a switch to sand b1=dding in a system not initially designed for sand. 

'J Each time the system is emptied, the following shall be checked: 

., Condition of the reception tank. Look for deterioration of the tanl< material. Examine 
the connection area of the tank and tiansfer pipe. If an additional pipe enters the tank 
(milkhouse line), check for any blockages. 

" Condition of the transfer pipes. Look for low areas or blowholes over the pipe for signs 
of pipe joint problems. 

o For push off ramps/piers, all traffic barriers/guards shall be maintained in good condition . 
Safety barriers/guards/g rates shall be maintained around reception tanks. Components 
showing wear shall be immed iately replaced . 

Pipeli~es 

o Perform all periodic and scheduled maintenance as required and recommended by va lve 
and pipe Manufacturers & Suppliers. 

o Make sure all va lves and air vents are in and set at the operating condition to provide 
protection for the pipel ine. 

<> Maintain all screens and fi lters in good working condition and promptly repair or replace 

• Maintain the design depth of cover over the pipeline. 

o Limit traffic over the pipeline to designated sections that were desig ned fo r traffic loads. 

• Avoid travel over pipelines by tillage equipment when the soil is saturated. 

• Avoid any subsoi ling operation that may disturb the pipeline. 

• Remove all foreign debris that hinders system operation. 

• Drain all system components in areas that are subject to freezing. If parts of the system 
cannot be drained, an anti-freeze solution shall be added. 

• If the pipeline is connected to a continuous flowing source, such as a spring, maintain flow 
through the pipe to avoid freezing. 

• Eradicate or otherwise remove all rodents or burrowing animals. Immediately repair any 
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*TO BE REVIEWED AND REVISED* 
UPON COMPLETION OF CONSTRUCTION 

damage caused by their activity. 

• Immediately repair any vandalism, vehicular, or livestock damage to any outlets and 
appurtenances. 

Pumps and Other Ancillary Components 

• Perform all periodic and scheduled maintenance as required and reco,mmended by 
Manufacturers & Suppliers. 
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*TO BE REVIEWED AND REVISED* 
UPON COMPLETION OF CONSTRUCTION 

SAFETY RECOMMENDATIONS 

Safety around and maintenance of manure storages is of primary importance. All employees 
should be aware of the dangers associated with handling manure and working the facility. 
Employees should be fully trained on systems operations. The following practices and 
activities should be implemented at all waste storage and treatment structures. 

• Place fence around the perimeter of the holding pond. Fenc!;! .rnaterials and installation 
shall meet the standards of NRCS 382. -

Post warning signs "KEEP OUT -- AUTHORIZED PERSONN EL" and "DA~JGER --
1\/lAl\!URE STORAGE" at least at ever~, pit pump 0ut and 2t the lift station ::'nd other 
conspicuous places around the faci lity (e.g . Fence). Signs shall meet the standards of 
ASAE S44 1.3. 

,) Insta ll at least one life saving station. As a minimum, the station should conta in a 
United States Coast Guard approved circu lar ring buoy on a line and a reaching pole. 

Safety equipment (ropes, ladders) shal l be maintained and checked periodically for 
wear. Any safety shields or grates over the opening and warning signs shall be 
maintained in good condition and kept in place. 

• Post fire department and EMS phone numbers near al l telephones. 

o Locate first aid equipment near the holding pond area in a clearly marked closet or box. 

• Keep all guards and safety shie lds in place around pumps, wagons, housings , and 
power units. 

• Keep pumping ports covered when not in use to prevent accidental or unauthorized 
access. 

o Al l portals and pumping openings shall be covered and locked to keep animals and 
humansJrom entering the tank. 

Never enter the tank for any reason due to the presence of lethal gases. If inspection 
and/or repair of the interior of the tank is necessary, engage the services of tra ined and 
certified professionals 

Familiarize all farm personnel w ith the proper operation and safety precautions 
associated w ith working arou nd the manure storage and/or treatment lagoon system. 
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SITE INVESTIGATION REPORT FOR 
Tradition South Dairy Facility . 

Exemption (b)(6) , Tradition Family Dairies. 

Location·: T.28N R.5E SECTION 6, 4th PM 

A Site Investigation was performed pursuant to 35 IAC 506.302. On December 4, 2007 a 
soils investigation was conducted by Terracon Consultants, Inc. at the direction of Terry 
Feldmann, P.E. The purpose of this soils investigation and overall site investigation was to 
determine the design requirements for a dairy facility as follows: 

1. 

2. 

3. 

4. 
5. 

Determine if aquifer material •s present within 5' of the planned bottom of the livestock 
waste handling facility. · 
Determine if the proposed livestock waste handling facility is located within the 
floodway or flood fringe of a 100-year flood plain. 
Determine if the proposed livestock waste handling facility is located within a karst 
area or within 400 feet of a natural depression in a karst area. 
Determine the elevation of a seasonal high water table if present. 
Determine the soil type, classification, and soil properties to be used for foundation 
design. · 

. 6. 

r,._) 
Identify liner candidate material for further testing. 

(-- ~-) 
, . • : • . r 

100.;YEAR FLOOD PLAIN . 
After review of the FEMA 100 year flood plain map and USGS topography map, it is clear that 
the proposed facility is not located within the flood way or flood fringe of a· 1 oo..:year flood 
plain. See copy of attached maps. 

SOILS INVESTIGATION 
Pursuant to 35 IAC 506.302 (b) for facilities not located within an area designated as "Sink 
Hole Areas" on. lDNR-IS.GS Illinois Map 8, "Karst Terrains and Carbonate Rocks of Illinois" 
(see attached portio.n of the map showing the proposed facility location), at least one soil 
boring with continuous sampling is required to be performed within 20-feet of the livestock 
waste handling facility boundary and extend a minimum five (5) feet below the planned 
bottom of the facility to determine the presence of aquifer material or Kar~tified Carbonate· 
Bedrock. Since the proposed facility is not located within an area designa.ted as "Sink Hole 

. Areas" on Illinois Map 8, and Karstified Carbonate Bedrock was not encountered pursuant to 
35 IAC section 506.302(b), the requirements of 35 IAC 506.302(9) which state that the boring 
would extend a minimum of 20-feet below the planned bottom, were not included in this 
investigation. 

The soils investigation consisted of fifteen (15) soil borings throughout different locations 
within and near the proposed facility that extended to various depths. Review of the boring 
logs (see attached) indicates that seven (7) extended to a depth of 10'-0" below existing 
grade, five (5) extended to a depth of 20'-0" below existing grade, and three (3) reached . 



refusal in bedrock at depths of 6.5', 9' and 24' below existing grades. Soils were continuously 
sampled and visually· classified according to the Unified Soi~ Classification System (ASTM 
02487 & 02488). In addition to recording blow counts and water table depths various soil 
samples were collected with both split spoon and Shelby tubes, logged and taken back to the 
laboratory to perform additional testing. The results of which are shown on the boring logs. 
See the attached grading plan drawing for the location of the borings and elevations. 

The soil borings indicate that carbonate bedrock is overlain by a layer of very stiff to hard; 
FAT CLAY (USCS-CH) residual soil of varying thickness, overlain generally by a LEAN CLAY 
(USCS-CL) loess and/or CLAYEY SILT (USCS-MUCL) loess, overlain by a FAT CLAY 
(USCS-CH) loess and about 1 foot of topsoil. The residual soil, being of low permeability, 
creates a perched water table above it. Water is therefore predominately expected to move 
horizontally down the slopes rather than vertically through the residual soil. This is likely the 
reason that subsurface field drainage tiles are located within proposed facility location. The 
FAT CLAY loess and FAT CLAY residual soils are both expected to provide excellent clay 
liner construction materials. Static Water Table elevations varied from 5.5' below grade to 
greater than 20'. However, season High Water Table (SHWT) depths as indicated by 
mottling ranged from 2.5' to 3' below grade. Due to the SHWT elevations, the holding ponds 
will need a perimeter drainage tile as part of the design while the barns will be above the 
SHWT and not require perimeter drainage. 

KARST AREA DETERMINATION 
In addition to reviewing water well logs, soil survey maps and USGS topography maps an on
site review and survey of the land.sUl'face was conducted within the proposed facility location 
by Terry Feldmann, PE, Jason Olmstead, El and Rudy Dixon, El, SIT under the direction of · 
Terry Feldmann, PE. During the on-site survey and review of the land surface, evidence of 
Karst features such as sinkholes, large springs, disrupted land drainage or underground . 
drainage systems associated with Karstified Carbonate Bedrock was not found. After review 
of IDNR-ISGS Illinois Map 8, "Karst Terrains and Carbonate Rocks of Illinois", it is clear that 
the site is not located within an area designated as "Sink Hole Areas" (see attached copy). 
Further, borings and soil sampling was performed as explained above pursuant to 35 IAC 
506 SUBPART C to determine the presence of "Karstified Carbonate Bedrock." Although the 
soil borings and samplings found carbonate bedrock as expected, evidence of a pronounced 
conduit or secondary porosity due to dissolution of the rock along joints, fractures, or bedding 

· plains was not encountered within the extent of the site investigation performed pursuant to 
the requirements of SUBPART C.· Therefore, based on the information found in this 
investigation, the proposed facility is not located within a Karst Area. 

AQUIFER MATERIAL DETERMINATION 
The carbonate bedrock encountered within 5 feet of the planned bottom of the holding ponds 
is presumed to be aquifer material although no rock coring was performed to determine if the . · 
rock was fractured. However, no aquifer material was encountered within the soil above the 
bedrock. No aquifer material was encountered within 5' of the planned bottom of the 
proposed barns or other waste handling facilities. 
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CERTIFICATION STATEMENT 
·· ... , 

· ... :....) "I, the undersigned, do hereby certify to the best of my professional knowledge and judgment 
that the site investigation associated with the site which is the subject of this construction plan 
was conducted under my direction and meets all the applicable requirements of the livestock 
Management Facilities Act Furthermore, the site investigation has resulted in a finding that: 

1 . The uppermost aquifer material is presumed to be located within 5 feet of the 
lowest point of the planr:ied bottom of the holding ponds, but not within 5' of the 
planned bottom of the barns and other proposed waste handling components. 

2. A subsurface perimeter drainage tile is needed around the holding ponds as the 
seasonal high water table is above the planned bottom. However, the seasonal 
high water table is below the planned bottom of the barns and other 
components. 

3. The proposed facility is not located within a Karst Area. 
4. The proposed facility is not located within the floodway or flood fringe of a 100-

year floodplain. 

Terry Feldmann 
Maurer-Stutz, Inc 
7615 N. Harker Drive 
Peoria, IL 616151 
Ph: 309-693-7615 

Fax: 309-693-~ . ?J/ 
SIGNATURE:~~--

DATE: "l_- t lf - oi 

Registration # 0062-052169 
Expires: 11/30/09 

Stamp or Seal 

Supporting justification and data relative to the findings of the site investigation are attached. 
(USGS topography map, Grading Plan, boring logs, Illinois Map 8 and FEMA 100-year Floodplain map). 
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BORING NO. S1 Page 1 of1 
CLIENT ENGINEER 

TRADmONAL FAMILY DAIRIES MAURER-STUTZ, INC. 
SITE EAST MAHONEY ROAD PROJECT 

WARREN, ILLINOIS PROPOSED SOUTH DAIRY FACILITY 
SAMPLES TESTS 
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Approx 6" Root Zone - PA 
FATgl,,AY -
Brown _CH 1 SS 8 10 22 
Stiff -
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I Brown - 2 SS 10 25/6" 10 
- 50/5" 

5 OA 

960.!l - 3 SS 0 OV/l 
6.5 --

BOTTOM OF BORING 
. 

Auger refusal at about S1A feet 

"""Classification of rock materials has been 
estimated from the driller's observations of 
disturbed samples. Core samples and 
petrographic analysis may reveal other 
rock types. 

! 
.... 
0 
Cl 
~ 
0 

~ a:: 
!!! 
;;: 
Cl 
0 e, 
0 _, 
Cl z 

The stratification tines represent the· approximate boundaiy lines ~ *Pocket Penetrometer g between soil and rock types: in-situ, the transition may be·gradual. "CME 140 lb. SPT automatic hammer 
:t: .... 

WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-6-07 :::, 
0 
"' llerracon ii WL ~None ws ~None AB BORING. COMPLETED 12-6-07 
~ WL 'Sf. ~ RIG 74 FOREMAN JT 
:t: 

~ WL APPROVED WKB JOB# 07075126 
a) 



BORING NO. S2 Paae1 of1 
CLIENT 

SITE 

§ 
Q 

TRADITIONAL FAMILY DAIRIES 
EAST MAHONEY ROAD 

WARREN, ILUNOIS 

DESCRIPTION 

I 
c, Approx. Surface Elev.: 993.9 ft 

I 

g 
z 
0 
~· 

"' ffi ... 
ii; 

~ 

~ 5.5 

Approx. 12" Topsoil 

L!;AN TO FAT CLAY fLOESS) 
Brown Gray 
Stiff 

Brown and gray (mottled) below about 2% 
feet 

CLAYEY SIH (LOESS) 
Brown and Gray (Mottled) 
Medium Stiff 

988.4 

ENGINEER 
MAURER-STUTZ, INC. 

PROJECT 
PROPOSED SOUTH DAIRY FACILITY 

SAMPLES TESTS 

- PA 
-
_ CL 1 SS 6 
-CH 

DA 

_ CL 2 SS 10 

8 

9 

30 

!:: z 
::, 
>-
0:: 't; 
Oa. 

31 *3500 
-CH 

s-_-t---t~-+::P~A-t---t~~r----1~-.J.~---1 

_ ML 4 ST 18 
- CL 
-

14 

22 102 169') -

22 *5000 

~.,__,_ __________________________________ ....,.....,. ____________ .....,, __ ..... .._...i, __ ..., ____ ,._ ____ ..... 

I The stratification lines represent the approximate boundary lines 
~ between soil and rock types: In-situ, the transition may be gradual. 

*Pocket Penetrometer 
**CME 140 lb. SPT automatic hammer 

BORING STARTED 12-6-07 I WATER LEVEL OBSERVATIONS, ft 

; :~ : None WS l! None AB l lerr aeon ::ING COMP~E~OREMAN 12-6-~; 

I WL APPROVED WKB JOB# 07075126 . 
m'-,....1,._ ____________________ ....... ______________________ __.._,._ ____ .....;..;.;.;,;;;.i.;.;;,;;..;;. __ ;.;.,;~..;.;;;.;;, 



@ 000359 

BORING NO. 53 Page 1 of1 
CLIENT ENGINEER 

TRADITIONAL FAMILY DAIRIES MAURER-STUTZ, INC. 
SITE EAST MAHONEY ROAD PROJECT 

WARREN, ILLINOlS PROPOSED SOUTH DAIRY FACILITY 
SAMPLES TESTS 

§ 
...J s al· g 

~ 
.ft. 3 w -

:E : !: 
a:~ 

~i= 0 DESCRIPTION ~ fii 0:: w !:: u. (!) 
:i: :r: w :> ~~ 

z ~z D. t: en I w 0 ,~ ::> 

i 0 D. 0 es~ >- o~ 
Aoorox. Surface Elev.: 993 ft 

w en :::, 
j:'.: ~ ~~ ~ti 0 :::, z 

L~"·\ Approx 12" Topsoil - PA .. ~- -
FAT CLAY .jLQESS} 

.. · .. ' Brown Gray, Stiff _ CH 1 SS 10 9 29 *3000 
-

Brown and gray (mottled) below about 2% 
feet 

fnA 

_CH 2 SS 10 8 30 
-

5.5 987;5 5 
- PA 

~~v CLAYEY §lb! {bQ§SS) 
Brown and Gray (Mottled) _ ML 3 ST 20 23 96 1360 -~.1111 - CL 111111 Medium Stiff ~1111 

~1111 -
11~11 
111111 oA 
1111·11 
111111 Stiff at about 8% feet _ ML 4 SS 11 25 *2500 111111 
~~ii - CL 
~~ 10 983 

BOTIOM 01= BORING 
10 

"' ~ 
;; ... c 
Cl s 
~ a: 
I!! 
ii 
Cl 
.,; 
Cl 
0 ... 
~ 
ix The stratlflcati()n lines represent the approximate boundary lines *Pocket Penetrometer 
i between soil and rock types: in-eitu, the transition may be gradual. **CME 140 lb. SPT automatic hammer 
:,: ... 

WATER LEVEL OBSERVATIONS, ft ::, BORING STARTED 12-6-'07 0 
II) 

8l WL .¥None wsl~None AB llerracon BORING COMPLETED 12-6-07 
w 

~ 1:r i5 Wl RIG 74 FOREMAN JT :,: 

5 WL APPROVED WKB JOB# 07075126 .., 

------ ---------------------------·- --~---~ ~ - ~-----

I 
I 
' l 
i 
! 
' i 
f . 

I 
I 

I 
l 
l 

I 
l 
I 

I 



t ·•. 

/3()-~ 000360 

BORING NO. 84 
Paaa1 of1 

CLIENT ENGINEER 
TRADITIONAL FAMILY DAIRIES MAURER.STUTZ, INC. 

SITE EAST MAHONEY ROAD PROJECT 
WARREN, ILUNOIS PROPOSED SOUTH DAIRY FACILITY 

SAMPLES TESTS 

9 
..J 5 •t; 
0 

~ ~ O a. 
I ~ 

w . 

~ 
DESCRIPTION ¢: 

~ Bi ~ 
i ~ 

II ~ l~ 

I f ~ 
ID w ~! ::::, ii IADDrox. Surface Elev.: 986.6 ft 
~ ~ ~ ti,, 

Q ::, z Ca. 
r~··~ Approx. 12" Topsoil - PA ····'i -
.. FAT gb&IibQ!;§I} 

Brown Gray _CH 1 SS 6 7 29 
Stiff -.. 
Brown and gray (mottled) below aol:>ut 3 DA 

feet _CH 2 SS 9 6 28 
-

5 
PA -

8 980.6 

-~~ CLAY§! SIL! ILOESS) -ML 3 ST 20 22 103 *3500 v ·, Brown and Gray (Mottled) - CL 3300 v~~ 

~~ t Stiff -
~"' ~ IDA ~ ~ 

~~ ML 4 SS 16 9 23 ~~ -~~v - CL v vv 10 976.8 
BOTTOM OF BORING 

10 

! s 
l5 
Cl 
:z 

I 
0: 
I!:! 
;:;: 
Cl 
.,; 
Cl 
g 
Cl 

I The atratificatlon lines represent the approximate bounda,y lines "Pocket Penelrometer. 0 
DI between soil and rock typea: In-situ, the transllon may be gradual. **CME 140 b. SPT automatic hammer :c 
5 · WATER LEVEL OBSERVATrON~. ft 'BORING STARTED 12-6-07 0 
(I) 

lle·rracan SI WL :g, None ws ~None AB BORING COMPLETED 12-6-07 

~ WL ~ i¥ RIG 74 FOREMAN JT 
~ WL APPROVED WKB JOB# 07075126 DI 

/ ,,,. ............ 
/' .\ 

'/. ! 
\· / ,, _ _._ .. 

---- ·--------------·-----------

I 
I 



gro, 000361 l 

BORING NO. SS Page 1 of1 I CLIENT 
TRADmONAL FAMILY DAIRIES 

SITE EAST MAHONEY ROAD 
WARREN, ILLINOIS 

(!) 
g 

DESCRIPTION 0 
:i: 
Q. 

~ Aoorox. SUrface Elev.: 989.3 ft 
), .. '·,:.~ Approx. 12" Topsoil -.·.,.,· 

LEAN TO.fAT C!,,AY {LOES§} 
Brown Gray 
Stiff 

Brown and gray (mottled) and medium stiff 
below about 3 feet 

6 u 983.3 

~ 
LEAN ~LAY {LOES~} 
Brown and Gray {MoWed) 

~ Medium Stiff 

~ Stiff at about 8~ feet 

~ 979.3 10 
BOTTOM OF BORING 

"' !2 .... 
;':: .. g 
'Z 
0 
~ 
0:: 
0:: 

J!:! 
2 
~ 
Cl 
0 ..., 
<.!) 

i The stratification llnes represent the approximate boundary lines 
0 

"' between soil and rock types: In-situ, the transition may be gradual. 
:c 
~ WATER LEVEL OBSERVATIONS, ft 0 

ENGINEER 
MAURER-STUTZ, INC. 

PROJECT 
PROPOSED SOUTH DAIRY FACILITY 

SAMPLES TESTS 

_J 5 'Ii 
0 ~ fit~ co 

~ 
~ 0 

;s,! :iii • .ti ,..: !:: ~~ ii; ffi w . - a:z :z; ~ ~~ 
z Zz 

Ii: ti) II) w ~~ ::> 
~·~ 0 :i 

~ 
0 li:S i8 ~'tJ w rJ) :::) w 

0 :::> z 0: rJ) ID a c. :::, "' 
- PA 
-

_ CL 1 SS 8 7 32. 

- CH 
IDA 

_ CL 2 SS 9 5 28 .. 2000 
-CH 

5 PA -
_ CL 3 ST 22 25 93 1200 -
-

-
.DA 

_ CL 4 SS 16 8 28 
-

10 

"Pocket Penetrometer 
*-CME 140 lb. SPT automatic hammer 

BORING STARTED 12"'6-07 

! 
I, 

I 
l 
j 

I 
' j 

I 

I 

"' wst:t. llerracon· m WL ~6 BORING COMPLETED 12-a:.07 
w 

~ 1:¥ 2 WL RIG 74 FOREMAN JT 
g WL APPROVED WKB JOB# 07075126 
a> 

-·-~----·-------~--·-··-----------------·-·--------- --·-----------·---.---' 



6ti5 000362 f 

BORING NO. 56 
Page 1 of1 

CLIENT ENGINEER 
TRADITIONAL FAMILY DAIRIES MAURER-STUTZ, INC. 

SITE EAST MAHONEY ROAD PROJECT 
WARREN, ILUNOIS PROPOSED SOUTH DAIRY FACILITY 

SAMPLES TESTS 

el 
-I .5 a'a 0 § 0 al ?i ~ w . 

..J ::!!! : !:: a=~ 
z:C 

Q DESCRIPTION ¢: fii ~ 
!:: -1-w ~(!) 

f ~ ~~ 
z 

~ ~ ~.~ :::, Zz w g~ ~ :e D. t.) li:9 ~'t; 
Aoorox. Surface Elev.: 996.3 ft 

w (/J :::, 
~ w ~8 Zt-

" c ::, z a= CIHD Oc. ::, (I) 

~·-~ Approx 1Z' Topsoil - PA 
. ·:·,.,· -

L!;AH TO fAT C!:,AY: (LOESS} 
Brown Gray _ CL 1 SS 10 9 30 
Stiff - CH 

Brown and gray (mottled) below about 3 CA 

feet _ CL 2 SS 6 7 29 
-CH 

5 
PA -

6 990.3 

~"" CLAYEY Sl~T (LOESS) _ML 3 ST 18 22 100 ~000 ~.,., - CL 2200 ~.,., Brown and ray (Mottled) 
~'"' Stiff -~// 
~// 

04 / ,I 
// ML 4 SS 12 12 24 ~I" -~I/ - CL ~I 986.3 10 10 

BOTTOM OF BORING 

~ .... 
;: 
~ g 
:i 
0 

~ a: 
I!:! 
ii'. 
(!) 

«i 
(!) 
g. 
(!) 
z 
0: The stratification lines represent the approximate boundary lln~ "Pocket Penetrometer 0 
a, between soH and rock types: in-situ, the transition may be gradual. -CME 140 lb. SPT automatic hammer 
j!: 

WATER LEVEL OBSERVATIONS, ft BORING STARTED ::, 12-6-07 0 
<I) 

llerracan 0) WL ~None ws .1'. None AB BORING COMPLETED 12-6-07 m 
w 

st. ~ 
..., 

WL RIG 74 FOREMAN JT 0 
ili 
0: WL APPROVED WKB JOB# 07075126 0 
"' 

I 
1 

I 
l 
! 
I 

I 
f 

i 
I 

I 
I 
I 

j 



lo 
(!) 

z 
0 
t) 

i a: 
I!! 

~ 
u; 
(!) 
g 

CLIENT 
TRADITIONAL FAMILY DAIRIES 

SITE EAST MAHONEY ROAD 
WARREN, ILUNOIS 

(!) 

g 
u DESCRIPTION 

I 
e> Approx. Surface Elev.: 995.7 ft 

; 
; 
; 

;; . 
; 

;;; 
;;; 
,,;; 

;u 11.5 

~-

~14 

.... 16.5 

Approx. 12" Topsoil 

FAT CLAY CLOESS} 
Brown Gray 
Stiff 

LEAN CLAY (LOESS) 
Brown and Gray (Mottled) 
Stiff 

Medium stiff below about 6% feet 

CLAYEY SILT (LOESS) 
Brown and Gray (Mottled) 
Stiff 

LEAN CLAY 
Brown and Gray (Mottled) 
Stiff 

FAT CLAY 
Gray 
Stiff 

FAT CLAY (RESIDUAL SOlL) 
Brown and Gray 
Very Stiff to Hard 

6(J5·000363 

BORING NO. 87 Paae1 of1 
ENGINEER 

MAURER-STUTZ, INC. 
PROJECT 

PROPOSED SOUTH DAIRY FACILITY 
SAMPLES TESTS 

..J .s al 0 "#- ~ ro > w -
¢:! ! a: 0:: • ¢: ~ !:: ~~ 

~ 
. - IL(!) 

:£ w ~I o::w z Zz 
Ii: (I) m w ·!!:!~ ::) gw (.) :!! Q. 0 li:9 )-
w (I) ::::> ~ w f8 4:tJ ~~ 0 ::) z 0:: (IHD Ca. 

- HS 
-

_CH 1 SS 8 7 28 
-

992.7 

- HS 

_ CL 2 SS 13 6 27 *2500 
5-

- HS 

_ CL 3 ST 24 24 100 1960 
-

_x 987.2 -
~~ 

- ML 4 SS 18 9 28 *4000 
10- CL 

- HS 
984.2 

- CL 5 SS 18 11 23 *4000 
-
- HS 

981.7 

- CH 6 SS 18 11 30 
15-

- HS 
979.2 

- CH 7 SS 18 23 18 ·sooo+ 
-

... ..., 
- CH 8 SS 18 22 14 *9000+ 
-

975.7 20 

~ ..... _,_ ____________________________________________ ...... __________________ ....,j ______ .... 

o: The stratification lines represent the ·approximate boundary Hnes •Pocket Penetrometer 
g bet.we.en soil and rock types: in-situ, the transition may be gradual. -cME 140 b. SPT automatic hammer 

§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-5-07 
~1-:---,=-~~~~---r..:.-~~~~-. 

~ :~ ! None WS J! 8 l lerr aeon t-=-~-R_IN_G_C_O_M_P_~_4-.--~0-R_E_M_AN_1_2_-5--0_J_~_.-

I WL 8' 1216/07 APPROVED WKB JOB# 07075126 ~'---'----------------------------------------------.._ __________ ..... ____________ , 

l 
I 
.f 

I 
l 
I 
i 
! 

f 
! 

I 



~ 00036~ I 
l 

BORING NO. SS Page1 of 1 
CLIENT ENGINEER 

TRADITIONAL FAMILY DAIRIES MAURER-STUTZ, INC. 

SITE EAST MAHONEY ROAD PROJECT 
WARREN, ILLINOIS PROPOSED SOUTH DAIRY FACILITY 

SAMPLES TESTS 

<!) 
..I 5 al 

0 g ,,: -;;. ~ w -
..I ~ t !: 1-° ~j: 
0 DESCRIPTION is:! 

~ 0:: ! I: 
:c f lU !~ ~~ 2 IL C) 

Q. ti) m w :::> ~z 
~ 

0 :5 Q. 18 >- ~~ Approx. Surface Elev.: 994.8 ft 
w ti) :::, ?:: w D....I 0:: 'ti 

C) Q :::, z 0:: t/)IQ O a. 

ti·-~ Approx 12" Topsoil - HS 
· .. ..,,·. -

I 
i 
! 

I 
' 

FATCLAY (LOESS} 
Brown Gray - CH 1 SS 11 8 30 *3000 LL~71 
Stiff - Pt~47 

Brown and gray (mottled) below about 3 - HS 
feet CH 2 SS 7 5 31 -

5-

- HS 
18.5 988.3 

,.~ CLAYEY SILT (LO!;SI} ~· - Ml 3 ST 20 22 101 2800 
[,'~ Brown·and Gray (Mottled) - CL 

~~ Stiff -
~1,1, !uQ 
/~~ 
/~~ ML 4 SS 15 8 26 /~~ -
~ ,.~ 10- CL i,~ 

,.~ 
" 11 983.8 HS -

~ 
LEAN Cl.A)'. 
Brown - CL 6 SS 18 11 23 *4000 LL=37 

~ 
Stiff - Pl=17 

- HS 
~ 14 980.8 

FAT CLAY - CH 6 SS 15 14 34 *5000 
Brown 15-
Very Stiff HS -

16.5 978.3 
FAT CLAY !RESIDUAL SOIL} - CH 7 SS 12 22 22 *9000+ 
Brown and Gray -
Very Stiff to Hard UQ 

- CH 8 SS 17 26 18 ·sooo+ 
-

"' 974.8 ~ 20 20 .... BOTIOM OF BORING ;; ... a 
(ll 
:z. 
0 

~ 
ffi 
)-

0: 
C) 
u; 
C) 

g 
<!) 
.z 

The stratification lines represent the approximate boundary lines iii! *Pocket Penetrome1er 
0 
ID between son and roclc types: in-situ, the transition may be gradual. **CM!: 140 lb. SPT automatic hammer 
~ 

WATERLEVELOBSERVATIONS, ft BORING STARTED ::::, 12-5-07 
~ 
Sl WL 'Sl None WS~7 AB llerracon BORING COMPLETED 12-5-07 

g WL ~ 11'.. RIG 74 FOREMAN JT :r 
UJ 

:S WL 7' 12/6/07 APPROVED WKB JOB# 07075126 
m 



"6tJ.5 000365 l· 

BORING NO. 59 Page 1 of1 
CLIENT ENGINEER 

TRADITIONAL FAMILY DAIRIES MAURER-STUTZ, INC. 
SITE EAST MAHONEY ROAD PROJECT 

WARREN, ILLINOIS PROPOSED SOUTH DAIRY FACILITY 
SAMPLES TESTS 

(!) 6 5 
~ 

cl 
0 Ill ~ ~ w -
..I 

~ c ~ ~ z:C 
0 DESCRIPTION <a:! 0.: 

0.: !::: iLb UI 
0.: in :i: f 

(I) UI ~ "71 z 
~ffi 

~ 
en Ill 

~ !!!~ 
:::, 

CJ :!! 0 li:9 > Oa: 
Approx. Surface Elev.: 979.2 ft ·~ 

en :::, 
~ 

UI i8 0.: tl ZI-
(!) :::, z 0.: Cl)a:I O a. => (I) 

1~·-~ Approx 12" Topsoil - HS 
··:·\_,·. -

EAI~LAY 
Dark Brown _CH 1 SS 11 10 41 *2500 
Stiff -

luc, 
. ~. 

_ CH 2 SS 11 11 32 "4000 
-

Gray below about 5 feet 
5 

HS 
'' 

-
_ CH 3 ST 16 27 95 2820 LL=55 
- PJ=34 

-
' iii' ~ 

~ 
_CH 4 SS 12 8 34 .. 3000 

~·~10 969.2 -
BOTTOM OF BORING 

10 

~ 
;;· 
... c 
Cl z 
0 

~ 
~ 
w ... 
~ 
Cl. 
u:I 
(!) 
g 
C) 
2 
a: The stratification lines represent the approxinate boundary lines . · "Pocket Penetrometer 
0 ., between soil and rock types: in-situ, the transition may be gradual. .. CME 140 lb. SPf automatic hammer 

5 WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-6-07' 0 
Cl) 

"' Wl '!l..None wsl~ None AB 1:1erracan BORING COMPLETED 12-6-0T "' 
~ Wl :!. l-1?. RIG 74 FOREMAN JT 0 
:c 
w 

Wl 0: APPROVED WKB JOB# 07075126 0 

"' 

I 
I I . 
I 
' i 
' ! 
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~· 00036'61 

BORING NO. 810 Page 1 of1 
CLIENT ENGINEER 

TRADITIONAL FAMILY DAIRIES MAURER-STUTZ, INC. 
SITE EAST MAHONEY ROAD PROJECT 

WARREN, ILLINOIS PROPOSED SOUTH DAIRY FACILITY 
SAMPLES TESTS 

g 
0 
l: 

DESCRIPTION 

i Approx. Surface Elev.: 996.7 ft 

~ 
~8.5 

Approx. 12" Topsoil 

· FAT CLAY (LOESS) 
Gray Brown 
Stiff 

LEAN TO FAT Cl,AYJLOESS) 
Brown and Gray (Mottled) 
Stiff 

LEAN CLAY (LOESS) 
Brown and Gray (Mottled) 
Stiff 

CLAYEY SILT (LOESS) 
Brown and Gray (Mottled) 
Stiff 

Medium stiff at about 11 feet 

~ 

g 
::!! ,i:: t t ~ w CJ> 

0 :::, 

-
-
- CH 
-993.7 

982.7 -. 

5 
~ 

'$ 

' !: ,-: a: w a:ifi ~ ~ ~I UJ WI-
:i 

~ ~ t~ i-,z 
::::, 18 z 

PA 

1 SS 10 9 33 

7 27 

26 

11 25 

6 25 

PA 

FAT CLAY - CH 6 SS 18. 11 32 

~ 
t: z 
::::> 
> 
2il 

*4000 

*3000 

97 *4000 
3120 

*3000 

~ Brown 15-
~~~-·µ1:!!.8 _..,,,s,.,,.liff=-::,.,....,.::-:-------------""'9=eo=.1, _-t--+-;-;:;PA-;-;--+---+---11---+-~ 

'- FAT CLAY 

18 978.7 

' Gray - CH 7 SS 16 18 
Very Stiff 

*7000 27 
-

FAT CLAY (RESIDUAL SOIL) _ PA 
Brown and Gray 
Very Stiff to Hard - CH 8 SS 15 22 

~ 978.2 20-
SlLA~2~0~.5-----:=====~-==-======-:=-------'~~ -t---i---t-t--+---+---1--+--~ 

BOTIOM OF BORING 

*90oo+ 19 

t'i., The $lratiflcallon llnas represent the approicimate boundary Ones *Pocket Penetromater' 
between soil and rock types: in-situ, the transition may be gradual -CME 140 lb. SPT automatic hammer· 

j WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-4-07 

~:~~None WS :a AB llerracon. • :~INGCOMP~E~OREMAN 12-4; 
ffi1----,1.~~~~~-L,-~~~~-1 
~ WL · 8' 12/5/07 APPROVED WKB JOB# 07075126 
m'-...1, ______________________ ._ ____________________ __.~ ______ ....;..;.;.,;;;.i.;,.;,;;,~_;,;.;.;..;;.;,;-;;;, 

f 

I 
I 
i 
f 
l 

I 
f 
i 

I 
I 



BORING NO. 811 Page 1 of1 
CLIENT ENGINEER . 

TRADITIONAL FAMILY DAIRIES MAURER-STUTZ, INC. 

SITE EAST MAHONEY ROAD PROJECT 
WARREN, ILLINOIS PROPOSED SOUTH DAIRY FACILITY 

SAMPLES TESTS 

...J 5 -(!) 0 ~ 
oli 

g ro ~ * w -
:::::: : ~ i-: z:r 

0 DESCRIPTION ~ >- a: ·~ a: ffi !: ii:6 
:i: f 

II) w ~! z ~z 
i 

II) IQ w 0 WI- ::::, 
0 :e a.. 

~ li:9 1-Z >- ow 
Approx. Surface Elev.: 988 ft 

w (/) . :::, 
~ f8 ls! ~~ (!) 0 ::::, z (/)Ill 

~··}, Approx. 12" Top$0il - HS' 
· .. ,..,·. -

FAT CLAYU,OgSS} 
Brown to Gray _ CH 1 SS 10 8 28 
Stiff -
BJO',o'ofTl and gray (mottled) below about 3 :uc:. 

feet _ CH 2 SS 14 8 
-r· 6 

5 
HS 

982 
-

~ 
LEAH CbaY {LOESS) _ CL 3 ST 15 26 96 1720 LL=48 
Brown and Gray (Mottled) - Pl=27 

I Medium Stiff -
UC:. 

Stiff at about 8% feet - CL 4 SS 16 9 25 
978 -

10 10 
BOTTOM OF BORING 

co 
~ 
s 
b 
(!) 
:z: 
0 
0 

~ a: 
~ 
ii'. 
(!) 
0 
(!) 
0 _. 
(!) 
~ The stratification lines represent the approximate boundary lines *Pocket Penetrometer 0: 
0 between soil and rock types: in-situ, the transition may be gradual **CME 140 lb. SPT automatic hammer "' 
~ 

WATER LEVEL OBSERVATIONS, ft BORING STARTED ~ 12-6-07 0 

"' Lf None llerracon ... WL SZ None ws AB BORING COMPLETED 12-6..07 <I) 

UJ 
.!. ..J WL ~ RIG 74 FOREMAN JT 0 :c w 

~ WL APPROVED WKB JOB# 07075126 
a> 

I 
I 
I 
l 

I 
i 



~~-"' 000368 

BORING NO. 812 Page 1 of 1 

CLIENT ENGINEER 

TRADITIONAL FAMILY DAIRIES MAURER-STUTZ, INC. 

SITE EAST MAHONEY ROAD PROJECT 

WARREN, ILLINOIS PROPOSED SOUTH DAIRY FACILITY 
SAMPLES TESTS 

(!) 
...J !:,; ai 0 ~ g [Q > *' w • 

DESCRIPTION iii ::ii 0: : ~ ._:- I:: 
:z:r 

(.) > 0: w 
o:~ 

ii: t; 
i: t "' w > 4:~ 

z Zz 
11. "' 

[Q w 0 ::::, Ow 

~ 
11. 0 == a. (.) tg ~z > ~f Approx. Surface Elev.: 988.9 ft 
w Cl) ::::, 

~ it! ~8 ~8. (!) Cl ;:;) z t/HO 

b ·.~ Approx 12" Topsoil - HS 
~ •. ·I -

FA! CLAY (bQ!;SS} 
Brown and Gray 

_ CH 1 ST 10 10 28 "3500 

Stiff -
Brown and gray (mottled), medium stiff - HS 
below about 3 feet _ CH 2 ST 11 5 29 

5-

6 982.9 - HS 
~1,1,1, C~YEY §lbT (LO!;SS} Y. 
l,1,1,1, Brown and Gray _ ML 3 ST 15 21 96 1420 
l,1, 1/1/ 
1,[., Medium Stiff - CL 
~ 1/1, -

I,~ 
~ 

II~ 
1,[., V,r,' ~i:::: 
LI, 
LI, I, I, Stiff below about 9 feet ML 4 ST 13 8 23 
LI, I, I, -

I, 1,1, 10- CL 
Li, !, 

I, I, 
I, 1, 1, - HS 

I, I, 
Li, 

I, - ML 5 SS 18 8 28 *3000 

"!'.:" - CL ,, , 
, HS 

l,~I, -
14 974.9 

FAICLA::( _ CH 6 SS 16 14 27 
Brown 15-
Very Stiff 

- HS 
16.5 972.4 

FAT CLAY (RESIDUAL SOIL) - CH 7 SS 16 18 25 
Brown and Gray -
Very Stiff to Hard 'Sl UC, 

_ CH 8 SS 18 26 21 *9000+ ,_ 
120 § 968.9 20 

~ BOTTOM OF BORING 
I-
0 
(!) 
z 
0 
u 
~ 
"' w ... 
~ 
(!) 
u; 
(!) 
0 ... 
0 z 

The stratification lines represent the approximate boundary lines ~ 
•pQCket Penetrometer 

"' between ,;oil and rQCk types: in-situ. the transition maybe gradual. .. CME 140 lb. SPT automatic hammer 

§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-5..07 g 
g: WL ~18 ws 1:r.a.s AB llerracon BORING COMPLETED 12-6..07 
w 

~ 1-¥ ... WL RIG 74 FOREMAN JT 0 
:c 
w 

WL a: 6Yz' 1216107 APPROVED WKB JOB# 07075126 0 

"' 

I 

I 
! 

I 
I 
i 
I 
f 
I 
I 

I 
t 
l 
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/3l5§:> 000369 

BORING NO. S13 Paga1 of2 

CLIENT 
TRADITIONAL FAMILY DAIRIES 

SITE EAST MAHONEY ROAD 
WARREN, ILLlNOIS 

9 
(.) DESCRIPTION 

I 
Cl A1>prox. Surface Elev.: 993.9 ft 

6 

18.5 

Approx.·12" TOpSOII 

FAT CLAY (.LOESS} 
Brown to Gray 
Stiff 

Medium stiff below about 3 feet 

SILTY CLAY (LOESS) 
Brown and Gray (Mottled) 
Stiff 

fAT CLAY (RESIDUAL SOIU 
Brown and Gray 
Hard 

HIGHLY WEATHERED LIMESTONE*** 
~._._-r2~~--.~B~rown~'.__~~~~~~~~~_..,1 !';1 

987.9 

977.4 

970.9 

969.9 

ENGINEER 
MAURER-STUTZ, INC. 

PROJECT 
PROPOSED SOUTH DAIRY FACILITY 

SAMPLES TESTS 

- HS 
_ CH 1 ST 7 27 , 87 *3500 LL=68 
--
- HS 
_ CH 2 ST 12 

5-
-
_ CL 3 ST 14 
-ML 
-

P1=41 

27 · 89 *2000 LL=64 
P-1=39 

29 96 *3000 

- CL 4 SS 16 11 23 *4000 
10-ML 

- HS 
_ CL 5 ST 10 
-ML 
-

UC, 

_CH7ST6 
-
-

UC! 

- CH 8 SS 12 27 
20-

HS 
----
-
-

22 101 *4000 

25 95 *3500 

29. *9000+ 

16 *9000+ 

~ Continued Next Pana ~1-...1.--------...;~:.;;;::;.;~ .. ;.;;;1i-----------i.---'-...i.--.i.....i..--i....--,ji.......1.--..i..--...1.------1 
~.. lhe stratiflcatlOn nnes represent the approximate bounda,y lines *Pocket Penetrometer 

between soil and rock types: in-situ, the transition may be gf!ICIUGII.. ..CME 140 lb. SPT automatic hammer I WATER LEVEL OBSERVATIONS, ft BORING STARTED 1.2-4-07 

; :~ ~ None WS ~ 8 AB 1 lerr aeon t-:-~--R_IN_G_C_O_M_P_L_~-:e,-~-O-R_E_MAN __ 1_2-4-0_J_~-1-

11-WL-~----8-'_1_.2/_5_/0-7-----1 APPROVED WKB JOB# 07075126 ~'-....t.--------------------_. ______________________ ._ ________________ ...,..;;.;..;..._,,,. 

j 
I 
! 
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l 
f 

r 
I 
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~ 000370 

BORING NO. 513 Page2of2 
CLIENT ENGINEER 

TRADITIONAL FAMILY DAIRIES MAURER-STUTZ, INC. 

SITE PROJECT EAST MAHONEY ROAD 
WARREN, ILLINOIS PROPOSED SOUTH DAIRY FACILITY 

!:; Cl 

I 
~ 
~ g 

DESCRIPTION 

BOTTOM OF BORING 

Auger refusal at about 24 feet 

***Classification of rock materials has been 
estimated from disturbed samples Core 
samples and petrographic analysis may 
reveal other rock types 

..J 
0 
ID 

¢: ~ a: 

f 1/J w 
(/) m 
0 :l! w 1/J ::J 

a :::> z 

SAMPLES TESTS 

5 08. ~ > ~ UJ • 
0: • <ta! ...,: t:: ~~ 

~ 
. -

ffi~ 
u.c, 

,;=~ z Zz 
w . ::J o~ 0. 0 li:9 i8 ~'g_ ~ w ~lii a: ll)!D 

Cll-,..1.----------------------------------------......... --.................................. ...i. ____ '--____ ..... I The stratification lines represent the approximate boundary lines *Pocket Penetrometer 
..CME 140 lb. SPT automatk: hammer ., between soil and rock types: in-situ, the transition may be gradual. 

j WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-4-07 

~ ~ ~ None WS l! 8 AB 1 lerr aeon t-:-~-R_IN_G_C_O_MP_LET_74-.E_~-O-RE_MA_N_1.:.:2:_-4-.:_~..:...;~ 

~
1~WL-1------8-'_1_2/L5-/0-7-----t APPROVED WKB JOB# 07075126 "''-....,ji....--------------------_. ______________________ .... ____________ ...1,, ______ .;;.;.;;.;..;..;.;;;;,, 

I 
I 
i 
l 

I 
i 
t 
l 

I 
I 
! 

I 
; 
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BORING NO. $14 Page 1 of1 
CLIENT ENGINEER 

TRADITIONAL FAMILY DAIRIES MAURER-STUTZ, INC. 
SITE EAST MAHONEY ROAD PROJECT 

WARREN, ILLINOIS PROPOSED SOUTH DAIRY FACILITY 

8 
..J 

0 DESCRIPTION 

! 
<!> ADorox. Surface Elev.: 971.3 ft 

[II· 6.5 

r o 

Approx 12" Topsoil 

FAT CLAY 
Dark Brown to Brown 
Stiff 

FAT Cl.AY (RESIDUAL SOIL) 
Brown and Gray 
Stiff . 

HIGHLY WEATHERED LIMESTONE**'" 
\Brown 

BOTIOM OF BORING 

Auger refusal at about 9 feet 

***Classification of rock materials has been 
estimated from the driller's observations of 
disturbed samples. Core samples and 
petrographic analysis may reveal· other 
rock types 

~ 

I/. 

I 

..J 

g 
¢: ~ " ~ 

(/) w 
~ 

m 
~ 

w 1/) i a ::::, 

-
_ CH 1 
-
-
-
_ CH :2 

5-
-

964.8 
_CH 3 

-
-962.8 

00::.'>'l 

4 

SAMPLES TESTS 

s o& 
> ;f!. ~ w -

I 
• 4:! i-:- I- ~iE ··- "ffi z ILC) 

"Ti Zz 
. UJ ~~ 

::, 

~~ Q. frl !i:S > 
~ 18 !si a:: Cl) Ill :::> 1/) 

HS 

ST 11 27 87 *3000 

HS 

ST 33 *3000 

luo 

ST 28 94 .. 3000 LL=73 
Pl=53 

u~ 

SS :>U/1" 

·. 

..: · The stratlftcation lines represent the approximate boundary fines *Pocket PenelrOmeter 
~ between soil and rock types: in-situ, the transition may be gradual. **CME 140 lb. SPT automatic hammer ~.,_;;.;;.;;.;.;;.;;.;..;,;;.;;._.;,;...;.;....;.;.... ______ ..... __ _,,..... ...................... ,._ ______ ..., ________ ..;...;.;.;.;...;;.....;..;;;,;;;.;.;;;;,;;;.;.;.;;;;.;.;;;~· 

~ WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-4-07 

; :~ : 8 WS ~ 5.5 AB 1 re rr aeon t-:-~-R_IN_G_C_OM_P_L_~:,Er-~-O-R-EMA_N_.:_:12.:_-4_~J~O~_.· 
~1----.jl--~~~~__JL-~~~~--t 
o WL 5%' 1215/07 APPROVED WKB JOB# 07075126 m'-......1 ________ __.__.__...,.. ______ __. ________________________ .._ ____ ..;. __ ._;,.;;.,j~.;_;; ... ..;;;.;.,;.;,.;;.-,;;;;,,, 
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~ 00037.G. I 
BORING NO. 815 Page 1 of 1 

CLIENT ENGINEER 
TRADITIONAL FAMILY DAIRIES MAURER-STUTZ, INC. 

SITE EAST MAHONEY ROAD PROJECT 
WARREN, tLLINOIS PROPOSED SOUTH DAIRY FACILITY 

SAMPLES TESTS 

(!) 
...J 5i o! 0 ~ 0 ca > '$. w • 

..J :E t !: ....- ~~ DESCRIPTION = a: t: 0 >- 0:: w 
ffi ffi :i: t (1) w 6 -;=~. z ~z 0.. 3 ca w ~!z 

::, 

~ 
::'! 

~ 
0 li:9 >- ow 

Aoorox. Surface Elev.: 977 ft 
w "' ::, w s:8 158. z~ 

(!) 0 ::, z 0: cnm ::, (I) 

ti".~ Approx 12" Topsoi1 - HS ·.· .. 
H -FAI CLAY (LOESS} 

Brown to Gray - CH 1 SS 10 ·g 29 
Stiff -
Brown and gray (mottled) and medium stiff - HS 
below about 3 feet _ CH 2 SS 13 5 30 

5-

6 971 - HS 

% LEAH CLAY (LOESS} 

~ 
Brown and Gray {Mottled) _ CL 3 ST 23 101 •2500 LL=32 
Stiff - Pl=10 

~ 
-

Ll<' 

~ - CL 4 SS 14 7 25 
10-

~ .-
11 966 - HS 

~ 
LEAN CbAY 
Gray - CL 5 SS 18 9 27 *3000 

~ 
; 

Sliff -
- HS 

14 963 

EAT CLAY _CH 6 SS 15 16 27 
Brown 15-
Very Stiff HS -

16.5 960.5 
FAT CLAY (R!;SIDUAL SOIL} . - CH 7 SS 7 16 18 
Brown and Gray -
Very Stiff to Hard IU"' 

- CH 8 SS 14 35 18 *900o+ 
-... 957 

~ 20 20 
;; BOTTOM OF BORING 
b 
C) 

:i 
0 
0 

~ 
~ 
2 
C) 
,,; 
C) 
0 .... 
<!) 
z 

The stratiflcallon lines represent the approximate boundary Unes "' *Pocket Penetrometer 
0 

"' between soil and rock types: in-situ, the transition may be gradual. ... CME 140 lb. SPT automatic hammer 
i= 

WATER LEVEL OBSERVATIONS, ft BORING STARTED :, 12-5-07 0 

"' llerracon m WL SI. None ws!Y-None AB BORING COMPLETED 12-5-07 

~ WL ~ jl! RIG 74 FOREMAN JT 
:t: 
w 
l3 WL APPROVED WKB JOB# 07075126 
a:, 

I 
! 
i 
1 
f 

I 
i 
l 

l 
I 
! 
I 

I 
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(~_) 

EVALUATION OF BEDROCK CORING REPORT FOR 
Tradition South Dairy Facility 

Tradition Family Dairies 
Location: T.28N R.5E SECTION 6, 4th PM 

Exemption (b)(6) 

An additional soil boring/rock coring investigation was performed pursuant to 35 IAC 
506.302(c) and Illinois Department of Agriculture request. On February 25 and 26, 
2008, the subsurface exploration was conducted by Terracon Consultants, Inc. at the 
direction of Terry Feldmann, P.E. of Maurer Stutz, Inc. In addition to surveying. the 
location and elevation of the borings, Jason Olmstead, El and Bret Naugle, Professional 
Geologist of Maurer Stutz, Inc. were on site during the boring/coring exploration in order 
to observe the boring/coring and sampling. The purpose of this additional coring _was· to· 
verify whether Karstified Carbonate Bedrock is present or absent in rock cores taken 
below the planned livestock waste handling facility area or within 20 feet of the livestock 
.waste handling facility boundaries pursuant to the procedures in 35 IAC 506.302. 

SOIUROCK INVESTIGATION 
Three additional borings labeled 816, 817 and 818 were performed. Bedrock coring 
extended to an elevation of 945' which is more than 20 feet (25'+) below the planned 
bottom of the livestock waste handling facilities. Soils were continuously sampled and 
visually classified according to the Unified Soil Classification System (ASTM 02487 & 

. 02488). In addition to recording blow counts and water table depths, various soil 
samples were collected with both split spoon samplers and Shelby tubes, logged and 
taken back to a Terracon laboratory to perform additional testing as shown on the 
attached boring logs. Continuous rock cores were retrieved, examined, boxed and 
brought back to the Maurer Stutz Inc. Peoria office. See grading plan drawing sheet C3 
for the location and elevation of the borings. 

The rock cores were examined as they were r~trieved and placed in the core boxes. No 
joints were observed in the core samples. Bedding planes and small fractures were 
noted but did not show evidence of dissolution. The rock appears to be dolomitic 
limestone but evidence of a pronounced conduit or secondary conduit due to dissolution 
of the rock was not found in the core samples. 

CERTIFICATION STATEMENT 
I, the undersigned, do hereby certify that I examined the rock cores and to the best of 
my professional knowledge and judgment evidence of Karstified Carbonate Bedrock as 
defined in 35 Illinois Administrative Code 506.103 is not present in the cores retrieved 
from the exploration described in this report. 

BretNaugle,PG &uf:£, ~~ 
Registration #196-00034 7, Expires: 3/31 !09 

_/~'3-14-ot Terry Feldmann, PE .... !J""'--" Je, _ ___,,,::;....;:;· ;.._;;.....z_:....:...:;;...;.;...;;.. ___ _ 

Registration #0062-052169, Epires:11/30/09 
Maurer-Stutz, Inc 
7615 N. Harker Drive Peoria, IL 616151 

S :1238\2007 projects\23807026Bliilil • Soulll Slte)\Reports\addltiona l boring lnvestigalon.doc page 1 
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BORING NO. S16 Page 1 of2 
.. CLIENT ENGINEER 

\,_j TRADITION FAMILY DAIRIES MAURER-STUTZ, INC. 
SITE PROJECT 

WARREN, IWNOIS PROPOSED SOUTH DAIRY FACILITY 
SAMPLES TESTS 

..J .5 -(!) 0 #, -~ Q :g_ 
0 m -~ 

w . 
..J ::E i ~ i-: z:Z: 
(.) DESCRIPTION ¢:! !:: -1->- 0: w 

0: ifi u.. (!) :c -:i rn w ~ ~~ 
z Zz 

i Ii: rn m w WI- ::, Ow 
0 :iE 

~ hl 1-0 ~z >- Oo:: 

Approx. Surface. Elev.: 981 ft 
w Cl) ::, Q. ..J ::8 0:: 'u Zt-

(!) 0 ::, z 0:: U>m O a. :::, rn 
,,~:· -~ Approx. 12" Topsoil - HS · ... -LEAN TO FAT CLAY (LOESS) -

Brown - CL 1 SS 8 5 30 *1500 
Medium Stiff : CH 

- CL 2 SS 5 4 27 
5- CH 

6 975 -
-~ 

LEAN CLAY (LOESS) 
~ 

-CL .3 SS 11 7 30 *2000 
Brown and Gray --

~ 
Stiff to Very Stiff 

- CL 4 SS 17 9 26 *4000 -

rw -
10 

- CL 5 SS 14 14 27 

~ -
12 969 -

I 
FAICL&Y - CH 6 SS 13 24 30 *6000 
Brown -
Very Stiff -

--· CH 7 SS 7 15 29. -
15-

16 965 -
~- CLAYEY S!fllD (RESIDUAL SOlb) - SC 8 SS 3 17 33 

~ Brown -

~ 
-Medium Dense to Dense - SC 9 SS 9 17/6" 14 . - 50/2" .-_;;). 20 961 -

WEATHERED UMESTON~ 20 
R1 DB -

Brown to Gray -- NQ 
-----· -

25---... -s -
;ii -
b --Cl 
:z -
0 -

r 30 R2 DB -- NQ ... -
~ -
Cl -
(I) Continued Next Paae Cl 
0 

( 
' 

..... 
The stratification lines represent the approximate boundary lines *Pocket Penetrometer Cl 

---"?.: between soil and rock types: in-situ, the transition may be gradual. **CME 140 lb. SPT automatic hammer 

·--rr' WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-26-'08 
Ill WL ~7 ws ~ llerramn BORING COMPLETED 2-26-08 
6 WL ~ ~ RIG 68 FOREMAN PR ::t 
111 WL APPROVED WKB JOB# 07075126 li! 



- CLIENT 

"-) SITE 
TRADmON FAMILY DAIRIES 

BORING NO. 816 
ENGINEER 

PROJECT 

J?tb '000386 

Page2of2 

MAURER-STUTZ, INC. 

WARREN, IWNOIS PROPOSED SOUTH DAIRY FACILITY 
SAMPLES TESTS 

36 

DESCRIPTION 

WEATHERED LIMESTONE**" 
Brown to Gray 

BOTTOM OF BORING 

***Classification of rock materials was 
estimated by the drill crew. Petrographic 
analysis may reveal other rock types. 

~ stratification lines represent U'le approximate boundary lines 
·wen soil and rock types: in-situ, U'le transition may be gradual. 

'"ER LEVEL OBSERVATIONS, ft 

945 

cl 
m 

¢:! ::i: 
>- 0:: 

rI rn w 
~ 

m w 
fh ::i: Q.. 

~ 
::, 

~ c z 
----

35--

---
7 ---+.ws :=--------1 l lierr aeon 

.s 
~ 
§ 
~ 

3: cl 
~ w -

t !: i-: I- ~i= 
0:: z z LL.~ 

:.?f~ Zz 
~~ ::, 

8~ t:9 >-
s:8 ~'[ Zt-

U>l:D ::, rn 

*Pocket Penetrometer 
**CME 140 lb. SPT automatic hammer 

BORING STARTED 2-26-08 

BORING COMPLETED 2-26-08 

RIG 68 FOREMAN PR 

APPROVED WKB JOB# 07075126 



trb 000387 

BORING NO. 517 Paae1 of 1 

! . \..__c_L_IE_N_T---------------------------------1--E-N_G_IN_E_E_R _______________________________ _ \.. ___ / TRADmON FAMILY DAIRIES MAURER-STUTZ, INC. 
SITE PROJECT 

C!) 

g 
() 

:i: 

WARREN, IWNOIS 

DESCRIPTION 

i I.Approx. Surface Elev.: 967 ft 

I. 
:,(:~ 
VJ 
~ C, :'§.i';; , ... 

... _/ 

I 
iii 

I 
i 
I!! 

22 

. Approx. 12" Topsoil 
LEAN TO FAT CLAY (LOESS) 
Dari< Brown 
Stiff to Medium Stiff 

LEAN CLAY (LOESS) 
Brown and Gray 
Very Stiff 

Soft at about 7 feet 

CLAYEY SAND (RESIDUAL SOIU 
Brown 

WEATHERED LIMESTONE**** 
Brown to Gray 

BOTTOM OF BORING 

***Soil descriptions are based on the 
driller's field classification of disturbed 
samples. 

****Classification of rock materials was 
estimated by the drill crew. Petrographic 
analysis may reveal other rock types. 

:t. 

~ 

...J 
0 co 

~ ~ ::c Cl) 

1,- Cl) 
D. () 
w Cl) 
Cl :::, 

-
- CL - CH -
-CL 

962 
=CH 

5 
- CL --
- CL -

958 -
- SC 

10--
- SC 

9""4.5 -
----

15----------
20---

945 -

PROPOSED SOUTH DAIRY FACILITY 
SAMPLES TESTS 

-.E :.e ~ 
Cl ~ 

>= D w • 

a:: a:: t !: ..,: !::: ~ i!: 
~ a:: tD LL(!) 

w 
:?f ~ 

z Zz m w ~!z 
:::, Ow 

:!: D. () t:9 >- ~~ :::, 
~ w s:8 a: 't; z a: (I) m Cl a. :::, Cl) 

HS 
1 ST 24 *3000 

2 ST 18 *2000 

3 ST 24 *3500 

4 ST 24 *500 

5 ST 22 

6 ST 18 

R1 DB 
NQ 

1 ........ ____________________________________________ .._ ...... ____ ...... ______________________ ..... 
. ~~ The stratification lines represent the approximate boundary lines *Poeket Penetrometer 
"; between soil and rock types: in-situ, the transition may be gradual. **CME.140 lb. SPT automatic hammer 

. _ 4 WATER LEVEL OBSERVATIONS, ft BORING START!?~ 2-25-08 

:1
:01._Ww_LL-:-7_.s __ W_S--+!-6 ----1 lierracan. -B=-0-RI-"!~--~-O=-M-PL_ET_E_o ___ 2_-25-o,;:.; h, ". 
;;J + + 1111 RIG 68 FOREMAN '.fr . 
~ WL 6' 2/26/08 APPROVED WKB JOB# 0707' ' m'9....i..,.. ______ ....,.....,...,. ..... ________ .._ ______________________ ~i...--...... --------.._ ______ __ 
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BORING NO. S18 Paae 1 of2 
CLIENT ENGINEER 

.. --~)1-=---TRAD __ ITI_ON_~_'AM_IL_Y_D_N._RI_E_S ____ -t-~~~---MAU __ RE_R_~_· _____ IN_C_. ____ -11 

SITE PROJECT 

§ 
(.) 

:i: 

WARREN, IWNOIS 

DESCRIPTION 

! 
(.!) !Approx. Surface Elev.: 991 ft 

6 

I,. 

Approx. 14n Topsoil 

LEAN TO FAT CLAY 
Brown 
Stiff 

Medium stiff at about 4 feet 

SILJYCLAY 
Brown and Gray 
Stiff 

Very stiff at about 8 feet 

- @ LEANCLAY 

985 

979 

( :,j ~ Brown, Stiff 
~~~~~~-~r1~4--~==,:-:-:~=:,=:e:"!"'!""-=:=:---~~----~977'"'""1. 

FAT CLAY {RESIDUAL SOIL) 
Brown 

20 

Very Stiff 

Hard at about 18 feet 

:,,;,-;:;.. I rl!Rlill UMESTUNe
Brown to Gray 

Continued Next Paaa 

ii:_ The stratification lines represent the approldmete boundary lines 

971 

PROPOSED SOUTH DAIRY FACILITY 

---
-CL 
:CH 

-CL 
5--

-CL 
. ..=ML 

-CL 
=ML 

10 -CL 

=ML 
-CL --
-CH 

15--
-CH --
- CH --

20 --....., ------
25----------

a: w m 
:IE 
::, 
z 

1 

2 

3 

4 

5 

6 

7 

8 

9 

R1 

SAMPLES 

.E 

~ 
~ w 

~ b:I a: 
HS 

SS 9 

SS 18 

SS 13 

SS 15 

SS 9 

SS 15 

SS 13 

SS 9 

SS 5 

DB 
NQ 

TESTS 

'Iii 
'#. ~ 

oa. w • 
i ~ i-: !:: 3; i!: 

a:z u. (!) 
2fi z Zz 

~~ ::, Ow 
t:9 ~ ~~ ~8 08. en m ::, U) 

8 28 *2500 

6 30 

10 24 *2600 

14 27 

11 25 

11 24 

16 28 . *4500 

17 18 *6000 

37 21 *9000+ 

30-_-+--+-R2---~D~B-+---1~--1----+---+-----1 

= NQ 
--

*Pocket Penetrometer 
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BORING NO. 818 Paae2of2 
CLIENT ENGINEER 

TRADmON FAMILY DAIRIES MAURER-STUTZ, INC. 
_./ 

SITE PROJECT 
WARREN, ILLINOIS PROPOSED SOUTH DAIRY FACILITY 

SAMPLES TESTS 
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35----------
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***Classification of rock materials was 
estimated by the drill crew. Petrographic 
analysis may reveal other rock types. 
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GENERAL NOTES 13cf> 000390 

Sedimentary Rock Classification 

DESCRIPTIVE ROCK CLASSIFtCATION: 

LIMESTONE 

DOLOMITE 

CHERT 

SHALE 

SANDSTONE 

CONGLOMERATE 

Sedimentary rocks are composed of cemented clay, silt and sand sized particles. 
The most common minerals are clay, quartz and calcite. Rock composed primarily 
of calcite is called limestone; rock of sand size grains is called sandstone, and rock 
of clay and silt size grains is called mudstone or claystone, siltstone, or shale. 
Modifiers such as shaly, sandy, dolomitic, calcareous, carbonaceous, etc. are used 
to describe various constituents. Examples: sandy shale; calcareous sandstone. 

Light to dark colored, crystalline to fine-grained texture, composed of CaCo3, reacts 
readily with HCI. 

Light to dark colored, crystalline to fine-grained texture, composed of CaMg(C03)2, 
harder than limestone, reacts with HCI when powdered. 

Light to dark colored, very fine-grained texture, composed of micro-crystalline quartz 
(SiOz), brittle, breaks Into angular fragments, will scratch glass. 

Very fine-grained texture, composed of consolidated silt or clay, bedded In thin layers. 
The unlaminated equivalent Is frequently referred to as siltstone, claystone or 
mud stone. 

Usually light colored, coarse to fine texture, composed of cemente_d sand size grains 
of quartz, feldspar, etc. Cement usually Is silica but may be such minerals as calcite, 
iron-oxide, or some other carbonate. 

Rounded rock fragments of variable mineralogy varying in size from near sand to 
boulder size but usually pebble to cobble size (1/2 inch to 6 inches). Cemented 
together with various cementing agents. Breccia is similar but composed of angular, 
fractured rock particles cemented together. 

DEGREE OF WEATHERING: 

SLIGHT Slight decomposition of parent material on joints. May be color change. 

MODERATE Some decomposition and color change throughout. 

HIGH Rock highly decomposed, may be extremely broken. 

Classification of rock materials has been estimated from disturbed samples. 
Core samples and petrographic analysis may reveal other rock types. 

( \ 
" l __________ ]lerracon 

Fonn 109-6-85 



GENERAL NOTES ~000391 
DRILLING & SAMPLING SYMBOLS: 

"~s: Split Spoon-1-3/8" I.D., 2" O.D., unless otherwise noted 
/ST: Thin-Walled Tube - 2" 0.0., unless otherwise noted 

HS: 
PA: 

Hollow Stem Auger 
Power Auger 

RS: Ring Sampler- 2.42" I.D., 3" 0.0., unless otherwise noted HA: Hand Auger 
DB: Diamond Bit Coring- 4", N, B RB: Rock Bit 
BS: Bulk Sample or Auger Sample WB: Wash Boring or Mud Rotary 

The number of blows required to advance a standard 2-inch 0.0. split-spoon sampler (SS) the last 12 inches of the total 18-inch 
penetration with a 140-pound hammer falling 30 inches is considered the "Standard Penetration" or "N-value". 

WATER LEVEL MEASUREMENT SYMBOLS: 

WL: Water Level 
WCI: Wet Cave in 
DCI: Dry Cave in 
AB: After Boring 

WS: 
WO: 
BCR:· 

ACR: 

While Sampling 
While Drilling 
Before Casing Removal 
After Casing Removal 

. Water levels indicated on the boring logs are the levels measured in the borings at the times indicated. Groundwater levels at other 
times and other locations across the site could vary. In pervious soils, the indicated levels may reflect the location of groundwater. In 
low penneability soils, the accurate determination of groundwater levels may not be possible with only short-term observations. 

DESCRIPTIVE SOIL CLASSIFICATION: Soil classification is based on the Unified Classification System. Coarse Grained Soils have 
more than 50% of their dry weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine 
Grained Soils have less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are 
plastic, and silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may be 
added according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are defined on the basis 
of their in-place relative density and fine-grained soils on the basis of their consistency. 

CONSISTENCY OF FINE-GRAINED SOILS 

Standard 
Unconfined 

Compressive 
Strength, Qu, psf 

< 500 
500 - 1,000 

1,001 - 2,000 
2,001 - 4,000 
4,001 - 8,000 

8,000+ 

Penetration or 
N-value (SS} 

Blows/Ft 
,c;:2 
2-3 
4-6 

7-12 
13-26 
26+ 

Consistency 

Very Soft 
Soft 

Medium Stiff 
Stiff 

Very Stiff 
Hard 

RELATIVE PROPORTIONS OF SAND AND GRAVEL 

Descriptive Tenn(s).of other 
constituents 

Trace 
With 

Modifier 

Percent of 
Dry Weight 

< 15 
15-29 

>30 

RELATIVE PROPORTIONS OF FINES 

Descriptive Tenn{s) of other 
constituents 

Form 108-9·00 

Trace 
With 

Modifiers 

Percent of 
Dry Weight 

<5 
5-12 
> 12 

RELATIVE DENSITY OF COARSE-GRAINED SOILS 

Standard Penetration 
or N-value {SS) 

Blows/Ft 
0-3 
4-9 

10-29 
30-49 

50+ 

Relative Density 

VeryL.oose 
Loose 

Medium Dense 
Dense 

Very Dense 

GRAIN SIZE TERMINOLOGY 

Maior Component 
of Sample Particle Size 

Boulders Over 12 in. (300mm) 
Cobbles 12 in. to 3 in. (300mm to 75 mm) 
Gravel 3 in. to #4 sieve (75mm to4.75 mm) 
Sand #4 to #200 sieve (4.75mm to 0.075mm) 

Silt or Clay Passing #200 Sieve (0.075mm} 

PLASTICITY DESCRIPTION 

Term Plasticity Index 

Non-plastic 
Low 

Medium 
High· 

0 
1-10 

11-30 
30+ 
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UNIFIED SOIL CLASSIFICATION SYSTEM '13(j5 00039~ 

Soll Classlflcatlon 
' 
\ Criterlafor Assigning Group Symbols and Group Names Using Laboratory TestsA 

Group 
Symbol Group Name8 

Coarse-Grained Solis Gravels Clean Gravels Cu2c.4and1 sCcs3E GW Well-graded gravelF 
More than 50% retained on More than 50% of coarse Leas than 5% finesc 

Cu < 4 and/or 1 > Cc > 3E GP Poorly graded gravelF No. 200 sieve fraction retained on . 
No. 4 sieve Fines classify as ML or MH GM Siity gravelF. G, H 

Gravels with Fines 
More than 12% finesc Fines classify as CL or CH GC Clayey grave1F, G, H 

Sands Clean Sands Cu 2c. 6 and 1 s Cc s 3E SW Well-graded sand1 

50% or more of coarse Less than 5% flnesE 
Cu < 6 and/or 1 > Cc > 3E Poorly graded sand1 fraction passes . SP 

No. 4 sieve Fines classify as ML or MH SM Siity sandG, H, I 
Sands with Fines 
More than 12"/o flnes0 Fines classify as CL or CH SC Clayey sandG· H, I 

Fine-Grained Soils Silts and Clays Inorganic Pl > 7 and plots on or above "A" llneJ CL Lean clayK. L. M 

50% or more passes the Liquid llmlt less than 50 
Pl < 4 or plots below "A" llneJ ML SlltK. L. M No. 200 sieve 

organic Liquid limit - oven dried 
< 0.75 OL 

Organic clayK. L. M, N 
---···---

Liquid limit - not dried Organic s11tK. L. "'· 0 

Slits and Clays inorganic Pl plots on or above "A" line CH Fat clayK. L. M 

Liquid limlt 50 or more 
Pl plots below "A" line MH Elastic sntK. L. M 

organic Liquid llmlt - oven dried 
< 0.75 OH 

Organic clayK. L. M, P 

Liquid llmlt - not dried Organic alltK. L. M, 0 

Highly organic solls Primarily organic matter, dark In color, and organic odor PT Peat 

Aeased on the material passing the 3-ln. 
Ecu = OsJ010 Cc= (OJ Kif soil contains 15 to 29% plus No. 200, add 

(75-mm) sieve. 
010 x 060 

"with sand" or "with gravel': whichever is 
81t fleld sample contained .cobbles or predominant. 
boulders, or both, add "with cobbles or F1f soll contains "' 15% sand, add "with sand" to Lit soil contains "' 30% plus. No. 200 
boulders, or both" to group name. group name. predominantly sand, add "sandy" to group 

cGravels with 5 to 12% fines require dual Git fines classify as CL-ML, use dual symbol GC- name. 
symbols: GM, or SC.SM. 

Mlf soll contains "' 30% plus No. 200, 
GW-GM well-graded gravel with slit Hlf fines are organic, add "with organic fines" to predominantly gravel, add "gravelly" to group 
GW-Gc well-graded gravel with clay group name. name. 
GP-GM poorly graded gravel with silt 11f soil contains "' 15% .gravel, add "with gravel" to Np1 "' 4 and plots on or above "A" llne. 
GP-GC poorly graded gravel with clay group name. Op1 < 4 or plots below "A" llne. 

0 Sands With 5 to 12% fines require dual Jlf Atterberg limits plot In shaded area, sou Is a CL- Pp1 plots on or above "A" llne. symbols: ML, silty clay. 
SW-SM well-graded sand with silt 0 p1 plots below "A" line. 

(_) 

SW-SC well-graded sand with clay 
SP-SM poorly graded sand with silt 
SP-SC poorly graded sand with clay. 

60 
I 

1/l/ 
/ ~v For classlflcatlon of fine-grained soils I; 

and fine-grained fraction of coara• 

50 grained 10111 

Equation of "A" • llne / v~"' ,~v - Horizontal at Pl = 4 to LL = 25.5. 
,, ,,, 

~ then Pl = 0.73 (LL· 20) ,,~,, o'<' ')"' -·~ 
~ 

40 
~ Equation of "U" • line 7 , o<?- - I-

c Vertical at LL = 16 to Pl = 7, . v~/ ,; z then Pl = 0.9 (LL • 8) / -
>- 30 / 
I- v v u / 

~ / o""' 
20 / ./ 

/ 
,, o<?-v ..J / o""' .MH OR OH a. / 

10 
,/ / 

/ ,,· / 
7--/ CL-ML / MLoR OL 
4/ I I 
0 . 

'\ 

0 10 16 20 30 40 50 60 70 80 90 100 110 

LIQUID LIMIT (LL) 

] rerracon-' 
Form 111-6-85 
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c) 
a. Caves 

Sinkholes areas . 
. ... . . 

Drift thickness 50 feet (1$~ m) or greeter . 

. . L:~ . • , Predominantly noncattonate bedrock .· 

· Lower ChMterlah 

Upper. Valmeyeran Silurian 

Lower · 
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ADDITIONAL EVALUATION OF BEDROCK CORING 
REPORT FOR 

Tradition South Dairy Facility 
, Tradition Family Dairies 

. Location: T.28N R.5E SECTION 6, 4th PM 

Exemption (b)(6) 

~ 000411 

In response to the Illinois Department of Agriculture's April 2, 2oo·a letter, an additional rock 
coring investigation was performed at the above-referenced site on April 9 and 10, 2008. The 
subsurface investigation consisted of completion of two borings angled at 45 degrees and 
continuous rock coring sample collection and logging to vertical depths of at least 20 feet 
below the planned bottom of the proposed livestock waste handling facility and provided 
horizontal projections of at least 20 feet of bedrock in each boring. In addition, eaqh boring 
was directed horizontally 90 pegrees from each other. The first boring completed extended in 
a generally southern direction parallel to the small ditch/stream which flows through the site 
and exits the southern boundary of the property. The second boring was initiated in the same 
general location as the first boring but was angled in a generally east direction. The 
subsurface investigation was conducted under the direction of Terry Feldmann, P.E. of 
Maurer-Stutz, Inc. with field oversight, logging, and rock core collection performed by Bret 
Naugle, P.G. of Maurer-Stutz, Inc. The drilling activities were completed by Terracon 
Consultants, Inc. The purpose of this additional coring investigation was to verify whether 
Karstified Carbonate Bedrock is present or absent in rock cores taken below the planned 
livestock waste handling facility area or within 20 feet of .the l'ivestock waste handling facility 
boundaries pursuant to the procedures in 35 IAC 506.302. 

BEDROCK INVESTIGATION 
The two additional borings labeled B-17 A and B-17B were performed in the immediate 
vicinity of the S17 boring completed during t~e last subsurface investigation (and at the same 
surface elevation of 967'). Bedrock coring in each boring extended to an elevation of 
approximately 936' which i~ more than 20 feet (34'+) below the planned bottom of the 
livestock waste handling facilities. Per t.he Department's instruction, the unconsolidated 
sediments were ·not logged or classified. Continuous rock cores were retrieved, examined, 
boxed, labeled and brought back to the Maurer-Stutz, Inc. Peoria office. See grading plan 
drawing sheet C3 for the location and elevation of the borings. 

The rock cores were examined as they were retrieved and placed in the core boxes. No 
joints in the core samples were identified. It should be noted that if significant joints were 
present in the bedrock underlying the site, water migration downward through the joints would 
intersect bedding planes within the bedrock and likely would cause erosion or flushing away 
of clay seams present in many of the bedding planes. No evidence of erosion or removal of 
clay seams along the bedding planes was identified in the sample cores collected: In 
addition, the drillers reported no loss of core bit cooling water to the formation· during any of 
the drilling activi~ies. which would be expected if any significant voids were present. Bedding 
planes and small fractures were noted but pronounced dissolution along those surfaces was 
not observed. The rock consists of dolomitic limestone (dolomite). Evidence of a . 
pronounced conduit or secondary porosity due to dissolution of the rock was not found in the · 
core samples. In addition, with the exception of the initial core samples (i.e., top of bedrock) 
retrieved from each boring, all remaining core samples collected were substantially full 

S:\23812007 prcjecta\23II0702fi8 Iii· Sou1h Sita)\RepatlladdltloNII bcring lnverig1lcn.doc page 1 . 



BOS 000412 

recoveries. No significant voids were observed in the core samples. For additional 
information regarding the core sample descriptions, please refer to the attached boring logs. 

RECONNAISSANCE OF SITE AND SURROUNDING AREA 
In addition to performing the on-site subsurface investigation, Maurer-Stutz, Inc. visually · 
investigated the site and surrounding area for topographical evidence of karst features. 

Original efforts in the Fall of 2007 to characterize the site and search for topographical karst 
features included Maurer-Stutz, lnc.'s thorough topographical survey of the Tradition South 
site utilizing GPS and total station surveying equipment. The topographic surveying was 
conducted using a grid pattern with elevation measurements collected approximately every 
50 feet in the north-south direction and approximately every 100 feet in the east-west 
direction. Evidence of sinkholes or other surficial karst features were not found during the 
surveying activities nor upon examination of the survey data. Please refer to the attached 
topographical survey map for an illustration of the survey data points and site topography. In 
addition, land surfaces within 400 feet of the planned facility where topography surveying was 
not conducted were visually surveyed by Maurer Stutz, Inc. staff including the ditch/stream 
located in the southern portion of the proposed facility as well as an area approximately 100 
feet west of the west property line. (west of P14) 

Further, if Karstified Carbonate Bedrock was present, one would expect evidence within the 
stream(s) located on and extending from the proposed facility location. A visual survey of 
the stream found no evidence of large springs or disrupted drainage. For example, if there 
were karstified joints in the bedrock that is located at or near the elevation of the stream 
beds, one would expect that these joints would cause the water in the stream to enter the 
joints and cause evidence of a losing stream where stream flow would decrease. Evidence 
of a losing stream was not found at the facility location or in the surrounding area. 
Continuous water flow was observed in the streams at the proposed facility location and 
downstream where the streams crossed under Illinois Route 78. 

Additionally, on April 9, 2008, the small streambed located in the southern central portion of 
the proposed facility was again investigated for the presence losing streams, sinkholes, 
seeps, springs, etc. and none were identified throughout the portion of the· streambed 
extending to East Canyon Road (i.e., the southern edge of Section 6). Due to recent heavy 
rains, runoff to the streambed was plentiful with numerous field drainage tiles observed 
flowing into this stream. No sign of water loss to the underlying bedrock was vi~ible. It 
should be noted that while the upper portion of the stream has silt/clay sediments on the 
bottom and the southern portion of the on-site stream has a predominantly gravel bottom, the 
central approximately 75 feet of the stream has a hard bottom on apparent dolomite bedrock. 
No evidence of significant voids, fractures, or joints allowing downward migration of the 
stream water were identified. 

Bret Naugle, P.G. performed additional limited site area reconnaissance by driving Canyon 
· Road east from the site to Williams Road then northward to East Mahoney Road, westward 
to Route 78, south to Canyon Road and back to the site. The intent was to search the 
perimeter of the site area for evidence of sinkholes, losing streams, or other topographic karst 
features. These features should have been readily apparent given rne of surface 
water runoff at the time of the observations. None were found. MAIJIIBl .._ STUTZ. INC. 

. ' . 
. Eil6IIIEEIII stlMYR 
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CERTIFICATION STATEMENT 
I, the undersigned, do hereby certify that I examined the rock cores and to the best of my 
professional knowledge and judgment evidence of Karstified Carbonate Bedrock as defined 
in 35 Illinois Administrative Code 506.103 is not present in the cores retrieved from the 
investigation described in this report. 

Bret Naugle, PG &.e,tc4_)),A.-1~L 
Registration #196-00034 7, Expires:3~ 

~ 
l/-f7-o8 

Terry FeJdmann, PE OJJA. · 7---
Registration #0062-052169,xpires:11/30 
Maurer-Stutz, Inc 
7615 N. Harker Drive P.eoria, IL 616151 

S:1238\2007 prQjecul23807026Bliiiilll· Soulh S.te)\Repo,taladdilionel boring irweltigaicn.doc 
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.MS 000~14 
Tradition South 

MSI; Project No. 238-07026 

GEOLOGIC BORING LOG 
Site Name: Tradition South Boring Number B-17 A Date Completed: 4/9/08 

Address: Nora, IL ... Cl) i' 0 Q) Cl) 0 
..0 ·s; ~ ..0 Cl 
E E c: 

Cl) 
~ 

(U 

::, 0 >, 
io z Cl) CJ) -.r Cl) > >, iv ~ c.. 0 c, 

a. E 0 0 -0 

E Cl) 
0 j! 

(1:1 a::: =c Soil I Rock Description (1:1 CJ) .c :!:!,. CJ) Cl) ..... 
Q. :.J z:, 

E l ffl 
CJ) .c ..... 

Q. 
Cl) 

0 
Surface EL=967' 

1 
1.5 

2 
2.5 

3 
3.5 

4 
4.5 

5 
5.5 

6 
6.5 

7 
NIA NIA NIA NIA 7.5 · Unconsolidated Materials from the ground surface to an angled 

8 depth of 15.5 feet. 
8.5 

9 
9.5 

10 
10.5 

11 
11.5 

12 
12.5 

13 
13.5 

14 
14.5 

15 

1007 projects\23807026Bliilll- South Site)\Soils lnfonnalion\B-17A and B BORING LOG Page 1 of 3 



~IIRER. STUTZ, INC. 
~- mrWWW 

1 3.5' m 15.5 
... . "· :· . ' 16 
. . , . 16.5 . . : : ·,, : 

17 
17.5 

18 
18.5 

19 
19.5 

20 

- 20.5 2 Full m 5' 21 
21 .5 

22 
22.5 

23 
23.5 

24 
24.5 

in 25 
~ 

"""T" 
..... 
0 Full 25.5 
Q) m "6, 5' . 26 c . 
ftl' . 26.5 
c 27 cu 
iv 27.5 
0) 

28 c ·c: 
28.5 0 

(..) 
29 .-:= 

00 . 29.5 "O 
c 
0 
E 

30 

- cu m 4 i5 Full 30.5 
1.5' 31 

31 .5 

- 32 5 Full m 3.5' 32.5 . 

33 
33.5 

34 
34.5 

35 

~ 000~15 
Tradition South 

MSI Project No. 238-07026 

EL= 956' 
15.5 - 20.5' core: Recovered approximately 3.5' (Likely due to 
fractured upper portion or flushing away clay layers .. from bit 
cooling H20 .) Gray & yellowish-brown dolomitized limestone with 
few thin interbedded clay (shale} layers. No evidence of 
pronounced dissolution, vugs, joints, etc. Tested with HCL & 
determined to be dolomite. 

EL= 952.5' 
20.5' - 25.5' core: Mostly gray with lesser yellowish-brown 
dolomite (HCL tested) with small crystals ofpyrite and possibly 
galena in lower foot. Full recovery; couple thin clay (shale) 
layers; all core pieces fit tightly together; no pronounced 
dissolution or vugs. More yellowish-brown in upper portion and 
gray through rest. 

EL=949' 
25.5' - 30.5' core: Mostly gray with lesser yellowish-brown 
dolomite with approximately 3 thin clay (shale) layers. Full 
recovery. Few tiny vugs. All core pieces fit tightly together. No 
pronounced dissolution. 

EL= 9445.4' 
30.5' - 32.0' core: Mostly gray with lesser yellowi'sh & reddish-
brown dolomite (HCL tested) with one thin clay layer & couple 
very small vugs. No evidence of pronounced dissolution. 
EL= 9434.4' 
32.0' - 35.5' core: Mostly gray with lesser yellow-brown dolomite 
with one thin clay layer. No significant vugs/dissolution/all core 
pieces fit tightly together. Fun recovery. 

EL=942.3' 

S:\238\2007 pr~jects\23807026BIIII· South Slte)\Soils lnformatlon\B-17A and B BORING LOG Page2 of 3 



6 Full 
5' m in 

. . 

'V -0 
Cl) 

Ol c: 
C'O 
c: 
C'O 

iii 
Cl c: ·c: 
0 

7 
() - . Full m ai 
-c· 3.5' . 
c: . 
0 
E : 
(U 

i5 

Groundwater Data 

Depth While Drilling 
A1212roximate~ 1 Q' 

' 

Depth After Drilling 
Not M~asured 

.. 

.L!£lS 000~16 
Tradition South 

MSI Project No. 238-07026 

35.5 35.5' - 40.5' core: Same as above; One thin clay layer on bedding 
36 plane; contains 2 small sandy zones; Few small vugs; No 

36.5 significant dissolution. Full recovery. 
37 

37.5 
38 

38.5 
39 

39.5 
40 

EL=938.7' 
40.5 40.5' - 44.0' core: Same mostly gray dolomite; Few small sandy 

41 zones; Common very small vugs; No significant dissolution; Core 
41.5 pieces fit tightly together; Full recovery. 

42 
42.5 

43 · 
43.5 

44 

EL= 935.9' 

Total Depth 44' Rig CME 550 

Engineering Co. Maurer~Stutz, Inc. 

Geologist B. Naugle, PG 

Driller/Co. Terracon 
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r-TiiAURER A STU'IZ, INC. 
. ~ - 1111mii& 

Tradition South 
. MSI Project No. 238-07026 

GEOLOGIC BORING LOG 
Site Name: Tradition South Boring Number 8-178 Date Completed: 4/10/08 
Address: Nora, IL 

.... Q) ~ 
Q) 0 Q) 

.0 ·s: ~ E Q) 
~ :::, 0 z Q) 

Q) > Q) a. 8 a. E E Q) 
«1 a:: «1 Cl) 

(/') Q) 

a. 
E 
(1J 

(/') 

N/A N/A N/A 

N/A N/A NIA 

1 15 
"'O CJ> c: c: 
0 "C 
E o 
. !i O 
0 

2" 

0 
.0 
E 
>, 

(/') 
>, 
O> 
0 
0 
.c .... 
::i 

NIA 

.c ... a. 
Q) 

0 

1 

2 

1.5 

2.5 
3 
3.5 

4 
4.5 

5 
5.5 

Soil I Rock Description 

Surface EL = 967' 

6 ------1 Unconsolidated Materials from the ground surface to an angled 
/ ·

5 
depth of 13 feet. 

7.5 
8 

8.5 
9 

9.5 
10 

10.5 
11 

11 .5 
12 

12.5 
EL= 957.8' 

13 13' -14.5' weathered bedrock .surface/too loose to core so 
1-----.,....13_.-t5 augered until auger refusal at 14.5' and began coring. 

14 
EL= 956.75' 

14.5 14.5 -15' core: recovered 2" of gray & yellowish brown dolomite; ----t typical; no significant dissolution, no vugs; mineralized hairline ----t fractures . ----t EL=956.4' 
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2 Full m 2' 
. . 

-3 Full m 3' .:: .: ~ ' ' 

.. ' : 

-4 Full m 5' . 

io 
-.:I' -0 
~ 
Cl 
c: 
CIJ - c: 

5 CIJ Full ; m 5' 
Cl . . 
c: 
·c: 
0 

. 
() -a'i 
"C 
c: 
0 
E 
CIJ 
i:S 

6 Full m 5' 

15 
15.5 

16 
16.5 

17 
17.5 

18 
18.5 

19 
19.5 

20 
20.5 

21 
21.5 

22 
22.5 

23 
23.5 

24 
24.5 

25 
25.5 

M5 000~18 

Tradition South 
MSI Project No. 238-07026 

15' - 17' core: Had to stop coring before end of 5' run due to core 
sampler blockage/plugged up from fractured pieces of rock so . 
removed approximately 2' of material and resumed coring. 
Mostly yellowish brown dolomite with lesser gray; no 
vugs/dissolution; upper-1' good solid dolomite core; lower-1' 
fractured pieces of dolomite.with lesser clay (shale) interbeds 
likely causing fracturing. 
EL= 955' 
17' - 20' core: Same yellowish brown and gray dolomite with one 
thin clay seam; no vugs/dissolution; nearly full recovery. 

EL= 952.9' 
20' - 25' core: Yellowish brown and gray changing to gray 
dolomite with several thin clay interbeds and little mineralization 
at about 24'; full recovery; nearly all core pieces interlock tightly. 

EL= 949.3' 
25' - 30' core: Mostly gray with lesser yellowish brown dolomite; 
few thin clay layers; few small vugs and fossils; full recovery; no 

26 . significant dissolution/voids; nearly all core pieces interlock. 
26.5 

27 
27.5 

28 
28.5 

29 
29.5 

EL= 948.8' 
30 30' - 35' core: Mostly gray with lesser yellowish brown dolomite 

30.5 but only trace of clay in bedding plane at about 34'; common very 
31 small vugs and few small areas of apparent minor dissolution 

31.5 and fossils; full recovery; nearly all core pieces interlock tightly. 
32 

32.5 
33 

33.5 
34 

34.5 
EL= 942.3' 
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7 Full m 35 
5' 35.5 

36 . 
to 36.5 ..,. 

37 
0 37.5 Cl) 

Cl 38 c: 
111 38.5 
c: 
111 39 
(Q 
C) 

39.5 
c: - ·c: 

8 0 Full 40 (.) m ..... 3.5' 40.5 iii . 
"O . 41 
c: 41.5 0 
E 42 111 
i5 42.5 

43 
43.5 

Groundwater Data 

Depth While Drilling 
Not Recorded 

Depth After Drilling 
Not Measured 

Tradition South 
MSI Project No. 23.8-07026 

35' - 40' core: Same as above but - 3 sandy zones and one 
bedding plane with little clay; few fossils/casts; no significant 
dissolution/vugs; full recovery; nearly all core pieces interlock 
tightly. 

EL= 938.7' 
40' - 43.5' core: Gray and yellowish brown dolomite with few 
sandy zones and one thin clay layer (-43'); full recovery; pieces 
fit tightly together; some dissolution/ common vugs from -41' -
42' but within core and not along joints, fractures or bedding 
planes. 

EL= 936.2' 

Total Depth 43.5' Rig CME 550 

Engineering Co. Maurer-Stutz, Inc. 

Geologist B. Naugle. PG 

Driller/Co. Terracon 
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NON-LAGOON LIVESTOCK WASTE HANDLING FACILITY 
CERTIFICATION OF SITE INvESTIGATION 

A. General Location Information: 

Jo.Daviess 
County Name 

6 
Section# 

E 1/2 

28-N 
Township# 

1/4 Section · 

5-E 4TH 
Range# · . Prin. Meridian 

ALL 
1/4-1/4 Section 

B. Facility Information: 

Name: 

Mailing Address: 

TRADITION SOUTH (DI g ~£ I~ t ~JJ; tJl1t«l ( Crw-("or, I" t~) 
12521 E. Mahoney Rd. 

Warren, IL 61087 

Phone Number: 

Facility ID #: LF0850180001 .. , 

C. Owner or Operator Information: 

Name: lttllfrli'iTl'IMlmll_~~~~~~~~~~~~~~~ 
Company: TRADITION FAMILY DAIRIES 

Mailing Address: 15857 BEAR MOUNTIAN BLVD 

BAKERSFIELD, CA 93311 

Phone Number: lidr:MiM:89>®1 

D. Site Investieation Results: 

The site investigation has resulted in a finding that: (Please answer YES or NO to each question) 

t1_ Aquifer ~terial is present within 5 feet of the pl~ed bottom of the livestock waste handling 

facility. l hQfj,-,,., 'f'o~Js '"'Yl 
N The proposed facility is located in the floodway of a 100 year floodplain. (If yes, construction is 

prohibited) 

N The proposed facility is located in the flood fringe · of a 100 year floodplain. 

N The proposed facility is located in a karst area. 

N The proposed facility is located within 400' of a natural depression in a karst area. (If yes, 
. construction is prohibited) 

~ Supportine Justification and Verification Documents: 

Pursuant to 8 m. Adm. Code 900.503( c) or 8 m. Adm. Code 900.504(b )(8), supporting justification and . 



. .;1,;.', 

k.000601 
data from a Licensed Professional Engineer, Licensed Professional Geologist or a representative of the 
Natural Resomces Conservation Service of the United States Department of Agriculture designated to 
perform such functions relative to the site investigation results is required as part of this certification. 

F. Certification Statement: 

"I hereby certify that the information provided on this form is correct and that the site investigation 
which produced this information was performed in accordance with all applicable requirements of 
s.m. Adm. Code 9G0.503(~Adm. Code 584(1, 

. L ~~~~~~~~~-.:.~"-'&.:. 
Signature of the 9'1rnei~fl1Jlmtor 

. ~ns,'h .e..er 



SITE INVESTIGATION REPORT FOR 
Tradition South Dairy Facility 

Exemption (b)(6) Tradition Family Dairies 

Location: T.28N R.5E SECTION 6, 4th PM 

A Site Investigation was performed pursuant to 35 IAC 506.302 . . On December 4, 2007 a 
. soils investigation was conducted by Terracon.Consultants, Inc. at the direction of Terry 

Feldmann, P.E. The purpose of this soils investigation and overall site investigation was to 
determine the design requirements for a dairy facility as follows: · 

1. Determine if aquifer material is present within 5' of the planned bottom of the livestock 
waste haridling facility. 

2. Determine if the proposed livestock waste handling facility is located within the 
floodway or flood fringe of a 100-year flood plain. 

3. Determine if the proposed livestock waste handling facility is located within a karst 
area or within 400 feet of a natural depression in a karst area. 

4. Determine the elevation of a seasonal high water table if present. 
5. . Determine the soil type, classification, and soil properties to be used for foundation 

design. 
6. Identify liner candidate material for further testing. 

100-YEAR FLOOD PLAIN 
After review of the FEMA 100 year flood plain map and. USGS topography map, it is clear that 
the proposed facility is not located within the flood way or flood fringe of a 100-year flood . 
plain. See copy of attached maps. 

INITIAL SOILS l·NVESTIGATION 
Pursuant to 35 IAC 506.302 (b) for facilities not located within an area designated as "Sink 
Hole Areas" on IDNR-ISGS Illinois Map 8, "Karst Terrains and Carbonate Rocks of Illinois" 
(see attached portion of the map showing the proposed facility location), at least one soil 
boring with continuous sampling is required to be performed within 20-feet of the livestock 
waste handling facility boundary and extend a minimum five (5) feet below the planned 
bottom of the facility to determine the presence of aquifer material or Kars.tified Carbonate 
Bedrock. Since the proposed facility is not located within an area designated as "Sink Hole 
Areas" on Illinois Map 8, and Karstified Carbonate Bedrock was not encountered pursuant to 
35 IAC section 506.302(b ), the requirements of 35 IAC 506.302(9) which state that the boring 
would extend a minimum of 20-feet below the planned bottom, were not included in this initial 
investigation. 

The initial soils investigation consisted of fifteen ( 15) soil borings throughout different 
locations within and near the proposed facility that extended to various depths. Review of the 
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boring logs (see attached) indicates that seven (7) extended to a depth of 10'-0" below 
existing grade, five (5) extended to a depth of 20'-0" below existing grade, and three (3) 
reached refusal in bedrock at depths of 6.5', 9' and 24' below existing grades. Soils were 
continuously sampled and visually classified according to the Unified Soil Classification 
System (ASTM 02487 & 02488). In addition to recording blow counts and water table 
depths various soil samples were collected ·with both split spoon and Shelby tubes, logged 
and taken back to the laboratory to perform additional testing. The results of which are 

• shown on the boring logs. See the attached grading plan drawing for the location of the 
· borings and elevations. 

The soil borings indicate that carbonate bedrock is overlain by a layer of very stiff to hard, 
FAT CLAY (USCS-CH) residual soil of varying thickness, overlain generally by a LEAN CLAY 
(USCS-CL) loess and/or CLAYEY SILT (USCS-MUCL) loess, overlain by a FAT CLAY 
(USCS-C~-D loess and about 1 foot of topsoil. The residual soil, being of low permeability, 
creates a perched water table above it. Water is therefore predominately expected to move 
horizontally down the slopes rather than vertically through the. residual soil. This is likely the 
reason that subsurface field drainage tiles are located within proposed facility location. The 
FAT CLAY loess and FAT CLAY residual soils are both expected to provide excellent clay 
liner construction materials. Static Water Table elevations varied from 5.5' below grade to 
greater than 20'. However, season High Water Table (SHWT) depths as indicated by 
mottling ranged from 2.5' to 3' below grade. Due to the SHWT elevations, the holding ponds 
will need a perimeter drainage tile as part of the design while the barns will be above the 
SHWT and not require perimeter drainage. 

ADDITIONAL SOIUBEDROCK INVESTIGATION 
On February 25and 26, 2008, three additional borings labeled 816, 817, and 818 were 
performed. Bedrock coring extended to an elevation of 945', which is more than 20 feet 
below the planned bottom of the livestock waste handling facilities. Soils were continuously 
sampled and visually classified according to the United Soil Classification System (ASTM 
02487 & 02488). In addition to recordfngblow ·rounts-anowater table depttis, various soil 
samples were collected with both split spoon samplers and Shelby tubes, logged, and taken 
back to a T erracon laboratory to perform additional testing as shown on the attached boring 
·1ogs. Continuous rock cores were retrieved, examined, boxed, and brought back to the 
Maurer-Stutz, Inc. Peoria office. See grading plan-drawing sheet C3 for the location and 
elevation of the borings. 

The rock cores were examined as they were retrieved and placed in the core boxes. No 
joints were observed in the core samples. Bedding planes and small fractures were noted 
but did not show evidence of dissolution. The rock appears to be dolomitic limestone but 
evidence of a pronounced conduit or secondary conduit due to dissolution of the rock was not 
found in the core samples. 

On April 9 and 10, 2008 the two additional borings labeled B-17A and 8-178 were performed 
in the immediate vicinity of the S 17 boring completed during the last subsurface investigation 
(and at the .same surface elevation of 967'). Bedrock coring in each boring extended to an 
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elevation of approximately 936' which is more than 20 feet (34'+) below the planned bottom 
of the livestock waste handling facility ponds. Per the Department's instruction, the 
unconsolidated sediments were not logged or classified. Continuous rock cores were 
retrieved, examined, boxed, labeled, and brought back to the Maurer-Stutz, Inc. Peoria office. 
See grading plan-dr~wing sheet C3 for the location and elevation of the borings. 

The rock cores were examined as they were retrieved and placed in the core boxes. No 
joints in the core samples were identified. It should be noted that if significant joints were 
present in the bedrock underlying the site, water migration downward through the joints would 
intersect bedding planes within the bedrock and likely would cause erosion or flushing away 
of clay seams present in many of the bedding planes. No evidence of erosion or removal of 
clay seams along the bedding planes was identified in the sample cores collected. In 
addition, the drillers reported no loss of core bit cooling water to the formation during any of 
the drilling activities which would be expected if any significant voids were present. Bedding 
planes and small fractures were noted but pronounced dissolution along those surfaces was 
not observed. The rock consists of dolomitic limestone (dolomite). Evidence of a 
pronounced conduit or secondary porosity due to dissolution of the rock was not found in lhe 
core samples. In addition, with the exception of the initial core samples (i.e., top of bedrock) 
retrieved from each boring, all remaining core samples collected were substantially full 
recoveries. No significant voids were observed in the core samples. For additional · 
information regarding the core sample descriptions, please refer to the attached boring logs. 

RECONNAISSANCE OF SITE AND SURROUNDING AREA 
In addition to performing the on-site subsurface investigation, Maurer-Stutz, Inc. visually 
investigated the site and surrounding area for topographical evidence of karst features. 

Original efforts in the Fall of 2007 to characterize the site and. search for topographical karst 
features included Maurer-Stutz, lnc.'s thorough topographical survey of the Tradition South 
site utilizing GPS and total station surveying equipment. The topographic surveying was 

· · · conducted using a grid pattern with elevation measurements collected approximately every 
50 feet in the north-south direction and approximately every 100 feet in the east-west 

. direction. Evidence of sinkholes or other surficial karst features were not found during the 
surveying activities or upon examination of the survey data. Please refer to the attached 
topographical survey map for an illustration of the survey data points and site topography. In 
addition, land surfaces within 400 feet of the planned facility where topography surveying was 
not conducted were visually surveyed by Maurer Stutz, Inc. staff including the ditch/stream 
located in the southern portion of the proposed facility as well as an area approximately 400 
feet west of the proposed digester. 

Further, if Karstified Carbonate Bedrock was present, one would expect evidence within the 
stream(s) located on and extending from the proposed facility.location. A visual survey of the 
stream found no evidence of large springs or disrupted drainage. For example, if there were 
Karstified joints in the bedrock that is located at or near the elevation of the stream beds, one 
would expect that these joints would cause the water in the stream to enter the joints and 
cause evidence of a losing stream where stream flow would decrease. Evidence of a losing 
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stream was not found at the facility location or in the surrounding area. Continuous water 
flow was observed in the streams at the proposed facility location and downstream where the 
streams crossed under Illinois Route 78. 

Additionally, on April 9, 2008, the small streambed located in the southern central portion of 
the prop9sed facility was again investigated for the presence losing streams, sinkholes, 
seeps, springs, etc. and none were identified throughout the portion of the streambecl 

· extending to East Canyon Road (i.e., the southern edge of Section 6). Due to recent heavy 
rains, runoff to the streambed was plentiful with numerous field drainage tiles observed 
flowing into this stream. No sign of water loss to the underlying bedrock was visible. It 
should be noted that while the upper portion of the stream has silt/clay sediments on the 
bottom and the southern portion of the on-site stream has a predominantly gravel bottom, the 
central approximately 75 feet of the stream has a hard bottom on apparent dolomite bedrock. 
No evidence of significant voids, fractures, or joints allowing downward migration of the 
stream water were identified. 

Bret Naugle, P.G. performed additional limited site area reconnaissance by driving Canyon 
Road east from the site to Williams Road then northward to East Mahoney Road, westward 
to Route 78, south to Canyon Road and back to the site. The intent was to search the 
perimeter of the site area for evidence of sinkholes, losing streams, or other topographic karst 
features. These features should have been readily apparent given the volume of surface 
water runoff at the time of the observations. None were found. · 

AQUIFER MATERIAL DETERMINATION 
. The carbonate bedrock encountered within 5 feet of the planned bottom of the holding ponds 
is presumed to be aquifer material. However, no aquifer material was encountered within the 
soil above the bedrock. No aquifer material was encountered within 5' of the planned bottom 
of the digester or additional tanks and concrete structures proposed. Specifically, soil-boring 
57 extended 5.5 feet below the digester, P23, and aquifer material was not encountered. 

KARST AREA DETERMINATION 
In addition to reviewing water well logs, soil survey maps and USGS topography maps an on
site review and survey of the land surface was conducted within the proposed facility location 
by Terry Feldmann, PE, Jason Olmstead, El and Rudy Dixon, El, SIT under the direction of 
Terry Feldmann, PE. During the on-site survey and review of the land surface, evidence of 
Karst features such as sinkholes, large springs, disrupted land drainage or underground 
drainage systems associated with Karstified Carbonate Bedrock was not found. 

An additional soil boring/rock coring investigation was performed pursuant to 35 IAC 
506.302(c) on February 25 and 26, 2008, the subsurface exploration was conducted by 
Terracon Consultants, Inc. at the direction of Terry Feldmann, P.E. of Maurer-Stutz, Inc. In 
addition to surveying the location and elevation of the borings, Jason Olmstead, El and Bret 
Naugle, Professional Geologist of Maurer-Stutz, Inc. were on site during the boring/coring 
exploration in order to observe the boring/coring and sampling. The purpose of this 
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additional coring was to verify whether Karstified Carbonate Bedrock is present or absent in 
rock cores taken below the planned livestock waste handling facility area or within 20 feet of 
the livestock waste handling facility boundaries pursuant to the procedures in 35. IAC 
506.302. . 

An additional rock coring investigation was performed on April 9 and 10, 2008. The 
· subsurface investigation consisted of completion of two borings angled at 45 degrees and 
continuous rock coring sample collection and logging to vertical depths of at least 20 feet 
below the planned bottom of the proposed livestock waste handling facility and provided 
horizontal projections of at least 20 feet of bedrock in each boring. In addition, each boring 
was directed horizontally 90 degrees from each other. The first boring completed extended in 
a generally southern direction parallel to the small ditch/stream, which flows through the site 
and exits the southern boundary of the property. The second boring was initiated in the same 
general location as the first boring but was angled in a generally east direction. The 
subsurface investigation was conducted under the direction of Terry Feldmann, P.E. of 
Maurer-Stutz, Inc. with field oversight, logging, and rock core collection performed by Bret 
Naugle, P.G. of Maurer-Stutz, Inc. The drilling activities were completed by Terracon 
Consultants, Inc. The purpose of this additional coring investigation was to verify whether 
Karstified Carbonate Bedrock is present or absent in rock cores taken below the· planned 
livestock waste handling facility area or within 20 feet of the livestock waste handling facility 
boundaries pursuant to the procedures in 35 IAC 506.302. 



CERTIFICATION STATEMENT 

"I, the undersigned, do hereby certify to the best of my professional knowledge and judgment 
· that the site investigation associated with the site which is the subject of this construction plan 
was conducted under my direction and meets all the applicable requirements of the Livestock 
Management Facil.ities Act. Furthermore, the site investigation has resulted in a finding that: 

1. The uppermost aquifer material is presumed to be located within 5 feet of the 
lowest point of the planned bottom of the holding ponds, but not within 5' of the 
planned bottom of the barns and other proposed waste handling components. 

2. A subsurface perimeter drainage tile is needed around the digester P23 and 
reception tanks P27 and P25, and holding pondsP14, P16, and P17as the . 
seasonal high water table is above the planned bottom. However, the seasonal · 
high water table is below the planned bottom of the barns and other 
components. 

3. The proposed facility is not located within a Karst Area. 
4. The proposed facility is not located within the floodway or flood fringe of a 100-

year floodplain. 
5. Tank P28 will be designed to resist buoyancy from the seasonal high water 

table. 

Terry Feldmann 
Maur.er-Stutz, Inc 
7615 N .. Harker Drive 
Peoria, IL 616151 

Ph: 309-693-761. 5 ~ 
Fax: 309-693-76r . , 

SIGNATURE: 6#A ·-
DATE : I O - l O,,.,.. e, g . 

Registration # 0062-052169 
Expires:. 11 /30/09 

Stamp or Seal 

Supporting justification and data relative to the findings of the site investigation are attached. 
(USGS topography map, Grading Plan, boring logs, Illinois Map 8 and FEMA 100-year Floodplain map). 
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